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[#?Fia#<z>«sffl] 

mtmmm\m®ixzttttz>$:ni®tfk zm® lxx 
v.. 

[f*#«3] 

mmmmm. ©ft a bu ci n*** k s sh- s 

ttEffi«*^#lKrEfii!iSc5ft^6Jfc«» Lfc*g\ 
r©«Hftl;:J:oTffiE«IMRas«»U legible J; Shu 

$ ftTV * 2> £ t *W®. k 3 fcE*©ffi« 

jjfaicwvzmjjftmk. mzmm&\c*5^xffimmjj 
m%ntm.&-rz>mxibv) , ^otfrESftfcfljKitttfss: 

r s 2 * fc em ic:E«©ffi*T * ^ ~ a: - * „ 

[»**6] 

m Eft is] t B^-r § «* w wsft £ * s a ft t 

ttE£«Ffc»cHJ££;fiaBJ£«B. feiU'MteSSiStc:^ 
tt«©ft^A©«tt#l»EKib^»w3S1-S i 5 ic 



9, 

ESio«^^fE«KS®b-r5 r k lei 9 , KSK)(c J; 5i 

io — 

«flBfiifc*«>*r5¥a5rtt?ll(rEfi»«SrlW»ft**lSl 
SilE*^*l6liii:^-t-5*I*(p](cS»$iir5JSftfiin<!r 

£ o icWimmmmmmt)Ztt5-Tz>w&&ttk z^m 

E«io«^t(FE«««i^-5r irfcitj, mmmcxzm 
mMitom<»mmcft'?xmmm®M&*-3jfa\cmWi 

mkmi?m\zmm^%z.kzmmk-rz>&. i &T>??-^ 

-to 

[3t*K8] wesi!i«j4, mmm^k^m-r^ 

9 1 HuEM3Sl«te, tuEffi«*^.t 9 fcmfE 

mm # t>*-c ffimmWiM& \c s s-r 5 s u ^ * L x ^ 

■ftt^fcE^wffiaT^^^^-^.' 

mmv&ttftnm&mmicwiytfvbirix^^zkz 

#mit-5!t*3Sl, 2, 3, 4, 5, 8, 9 ©Vvfix 

[8B*js 1 1 ] «rES»»*r«j«rE^f+wo 1 ^><i« 

MEfiM«o£Sb09« t *5<tBfcIR 9 htiX^ > 5 
w t5r#»i:i-5tt*«l 0f:S2i©Et7i!'fax- 

so i 2 ] BuES;^lfi5W©HuEfiMg|5©fi:B£mi 
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3 

e t B&-fH-5 J: 5 KLfcd 0 

1 3 ] ftiGEfl;£?g>&SbK: «t *ffiE£ft£ 

EK»*r**» & as* «t o x mmrnmc*. c 5 
m * mm<D&mmm%L t & mm c ic tt 5 «t 9 k l fc r 

Sr. £«r*M»i:-t-.5St#Sl ftv^Li 4©^ 

[31^16] Airefinstt. io©s,mo^^ 
«rEfi»*^-*irtS«J 9 *^ftfc»##fl&E«»;i**fc 

7W-E«C9J£fl7 * fax-/?, 
[»#gi7l MEJEttfliiN*, Mtei®i«<7)ft$* 

mmMWjmnMWsvni t & s^atcis 9 W7 &*ut^s 

[fflt#B 1 9 1 WE5fc«fgp*f»SfrEStftgBrofi:BS:ft& 
ES»«ro«i))fc# 9 WE£#»«<ofi«b<Dtt t fcitt 

KSfc£>ffi^T;7 fa. 

[IS*^2 0] l&E^Si5lt<oME@3£gCli» ffii^M 

2 1 ] WE«5*««^T-fo 9 . **otffEJE 
MEJE«m^w±T^«e$ixfc*trE»5S«Sr^ LThu 
fcl^L2 0C0^-ftu^(-E^<7?ffifl;T^^ax-^ o 

2 2 ] me.3&rmtttm#-?*> 9 , 
sfr»5t«F»tf «r^- LTafrEffimi^T-»-«^Srtt«&-r-5 r 

k Z¥fWtkTZ>m*m iiv»L2i w^-f^{cE46co 

2 3 ] mmmW}^<D±rm\c^ti^nmm l 



4 

mmmmzft Lxm&nm*izm.t>zm&i-?> zt*m 
2 5 ] mm**** u tfrEffis*^-<o«i& 

BflEES^co±T(cfflg$ix, £ix5*i 
fflrE4ltaa««:4h LTJWEffi**^(c«*Srtt#&i-6 r, <b 
2 6 ] ffi«**«r# U l»EIE«*^©fi» 

ic .t o x mwitt^. £ IE®) -r 5 be«t * ^ ^ - * -e $> -> 

X. 

laotiitt^im^i'fax-^t^o 

X, 

fltrE#tt*«#*^ LTsflEffiS^^fcll^^WIS-rs 
ri^iit5ES7^fax-? 0 

30 [11*^2 8] flE«*^Sr^TL, MEffiHsfH-WlSWl 
J; o X iEH)^* * Kft-f 6 JI«7 9 f- ^ ^ - 9 X £> o 
T, 

mtmm&it vxmm-mm+icntizw&i-z 

»it5)il7^ax-^ 

[!I*3S2 9 ] fUNfg 14^12 8 O^f^^E* 
<D1SM7 9^ a.s.— 9 t. 

40 o n — t „ 

StfEt3-^co|Slte^j{cJ:oTlal$G-r5 y >^<Z>* 
5 d t ^#m<b -*-5B**h 

cojimr^f k* 

mmi£m79^^^-9icm.tizm&irz>mmk z^m 
■rzzkzftmkirzmmwt®. 

[0001] 

so 9, t£hm^Z.<Dmn,T9^^^-9*ffi7tZ>&fVr&& 
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[0 0 0 2] 

[0 0 0 3] H13 fi§*ro/EttT^^^.^-^5:ffl 
^fcffl#»*-^ft«aW»C*-fspffiia-C*)5. IB] HH 

[0 0 0 4] 2 <®(£>;&£8ct§fW- (ffi«*iP) £ 

■C'Slft^-fr, r©igft»cJ:9i6»>i-*£ffi$*Sttfi!ras 
tobiiXb^Z 0-2 2 5 1 5 l-§-&$8) o 

[0 0 0 5] 

[00 0 6] ©QB^ffO i 9 */J^!o*flf«Bf±a 
[0 0 0 7] t:W, BStKtiffc.iS^T, B-^flgftif 

7°^- ^ fi 3 -Y A"^ D-^i^o fc a5p° a £r 

«5tWfci»l!{bH:H:i6i*»*i^v^fWH 
[0 0 0 8] #|C, *^V^-**«*<Dfc5B#H-t. 



(4) , 

6 

vxwft<omtem*m*\c®&i,xMmi-z>i&mtffo 

9. *:<D£m\&.*ft±Z^Z>&<OT%mbt£iX^tL. 
[0 0 0 9] #389] tt\ ±E©*tt«r#ltLTfc£*ufc 

[0 0 10] 

«>, *I?ll;#5EEf7^fai- : ?li 1 ft 

: x, fti&MW)&<o&ttft<Dt%mmmmW)tt&.\cm& 

[0 0 1 1] Sfc, *5SMfc«5ffi«T^^-a3:-^ 

K±48trEfi»*o*tt^#oT«rE»«i»**-*iSi 

[0 0 12] ro«^icJ;tbtf, BEmST-<OtgK)icJ;o 
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ZbtfX'ZZ. 

[0013] mmmw)m%WiMm&<om-fi>¥-mftT'® 

[o o i 4i ifcfc. ^wicmzjznT?'?-^^-? - 
x-mimmmzmtrnttfoimmzitzmMW}. 

-f S J; 5 HfrtfiSW]«(cPt4^ *#-^-f 5 aw b £ 
9M LX& <o » ififHii^#^{c J; oTBfrlE«M»)^ai^ 

mmm^&%mzmmfe<D&m^w^xmm.W)MM* 
rnimmiR^ica^xmimmmmm^ 

[0 0 15] *^PJ{C#Sffi«T^^^-^-^ 

Ufa £ * 5 JS ft ^1* b <D Uvf tb^^ilfir 
•MEfcS^ttttfcixSlBOTWSrffU lffiE&lMg&fltrE 
*»i9s«rlseib*l*ii:a»i-5 i 5 tc«rEfi»«fc:9IM4 

\c£ixffi$&mmmtfm&.£tiitm&. mmwimm 
mmmm-rzzb^zv^ mmmc£z>Wi&.m.Wj&<o& 
xmmmmM&z-jjfaicmM u htb»&# 

[0016] z<Dffimcxtit£. mm^mt>mmmzm 



(5) 

left, afi»«»£4fcfc#oT«EfilMKa* 

5. Sot, Lfc 9, fi»*(0|Si#Sr 

wm-S««fc oioSfo^S 
it*m< :i4<, Sa»»«S:IEiS!*lp|fcWi(ir5ri: 

[0 0 17] MIB®ib«*Hul3iE»^tS«-t-5*ffffi 

o\ci,xh^\ ^©«t5»w-rixtf, ffi»a*tcass-*- 

20 5ig»{||©*fiS:*#<-t;Sri:i4S^rfi6i:ft5o 

& *)n.mz-wmt!*fcm-tz>zbft 
mfzmwjzmm-tzzb&xzzo not, ioan* 

[0 018] WIBffi^^HUsBffim^J: 1 ? t>Hff 

«t5fcUTt>«ti\ r©J:5fci-tttf, MW)tii<DMmc 
. [0 0 1 9] BuiaSttfgBtfWH(ri5©f+SPSrisrlBS 

x'o^LtimwitKDmm^mb^?). 

[00 2 0] 4 fc, iTE5E»«B*f ©MEStft«SSO 1 o 

[0021] fltrE^suttwirESif+aroffiitS: 

so [00 2 2] Sit, UtrEBEa^wafttCtSfltfEfitt 
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^t^tt-r^H#W^< /jrs, oS g«ftfei$<aiiiS8|S<a 
«tt***'<49. J: 9 3** J: < m®J]<v&m*n b z. 

[00 2 3] Sfc, iWEMa^SrWEffimJtt^J: 0 tit 

[0024] «rES»*wKiijjtt*^a«^sii9 

If, KttJt*as4cJR«WC*>5»^-fc'b, J£«*f^-i:^ 

[0025] * fc s ffresibtf «r 1 o©.l|^JS§) 9 ^ 
4v\, r©4?fc-f-;h44\ tffl9^*:»#<0*«:W*«? 

[0026] */c, KrBffi«*+as«raBfi»*©ft** 

JfPtSr^-TS J: 9fcL-Cfc «fc^. £ © 4 5 (c-Ttvtf . B 

& «JB £ * 3 * ^ \, Lfci^t, 
o£ 9 WMtiZmft Loo, 

[0 0 2 7] KrE5E««B»tw*5»t5a(rKl&f+aS: 
«fEJgtt*©«»i0>«i £ attHteJR 9 H tt 5 J: 5 \c L 
r©4 ^-Tixfcf, ffi.mm<r>WLW}^*^*r- 

[0 0 2 8] mim^UU<r)m\tim^^ntiiim 

© 4 ? \c-rti\i , ns)«c*ga5 i mwiftM t <ommw. 



[0 0 2 9] «fE»»*i:UT«*Srffll/\ 

[0 0 3 0] ME£#SMt£ L"ti*ffrS:/Bi\ SU 

E£#gflttSr:fr UT«rlEffi**^^«*«rtfti»i-5 4 5 
io {cUTtiw r©4 ?t£-r*U4\ ^BW^fifMSSr 

[00 3 1] ifc, tfrEStt^W-hTffii-^tt^'^tt 

[00 3 2] ifc, ME18»*©HiBH:**b<c*sf># 
Wig, k 

[0 0 3 3] *fc, ^0^{C«5£E«T^^^^-^ 
n^WMi-fhBM7^^^-^X-k>^X, SffEffiS 

±Ticm^mmm^tix^^tzib, mxm^ft-Mz. 
<Dffi&m%ifrLx&nm^v>mt)W&*fTz- : b<vx\ 

[0 0 3 4] «P|l^5ffit7^f-i^-? 

%ftTz>3zftmtkzffix., mtte&rffit&jt-i'Xmz 

[0 0 3 5] *^MlC^5ffi«T^^3.^-^ 

M%>*mm-rz>&9,T??-^^-*x&>ox, mtzizn 

[0 0 3 6] *fli:«5)£tT^fax-? 
so (4, att*^^^TU, MEJESS^roSWl^ioTlEU) 



ft ffl 2000-333480 (P2000-333480A) 



mmmzir Lxmv£mm*\cmtizm&i-z> z t & 

[0 0 3 7] £fc, ^Wf^^Bttfli. 1**^1^^ 

EEttr ? ol- * \c x miasm ztiz R«m<o n 

[0 0 3 8] ifc, #38IJ3lC«-5&3MtS§l*> 
ftSffifcr^a^-^as^ftfcjSL-c^Sfc*, til 

[0 0 3 9] 

A. %\W&Wfo 

A-i. ®5B#n-<D* ^i/y-n^mm 

[0 0 4 0] W 10 3l«^^5n-^ 

lOOli, ffi^T?^^— *A 1 dioTlH^ePY 

COn-;? 1 0 0(C|4, mmi 0 3K$$i$:£tiZ><pffl<£l 
0 l&m&ZhX&y . 0 ltcttB^l 0 2/55 

WfrSih/O^. wW*j*fcJ:0. m&7*?-=.^-9 
A 1 td^ib^tb^n — ^ l 0 0£>[3]|s(-#oT 0* 1 0 

[0041] ^(c, Lfc* \sis?-&7fmm*u?>- 

jAA/fc*B#fhOfll^(co^Tl212S-ffl^TSiWr5o PI 19 

ffilJtCtt, n^<DX#:«2 0 1 *S|8ltfettT^5 0 ^CO 
J?S2 0 1 Wfl-J^gpeo-gSKHi, BH-^tSfc* 
2 0 2&WtVhtlXio*) , &S&2 02^bB$l 



(7) 

12 

« 2 0 1 ©T«tett\ Sff2 0 3 5riEH]1-5A-yy > 
h 2 0 4#gmt>ixT:^5. :©M«T, 0*10 2 
^leils^-artjtu-Sr ±5$ Lfcifc»2 0 2 (c^ 

* $ tl Z> 0 ©S* &® 9 m t> 6 <fc 9 (C fc o X Ir* 

[0 04 2] A-2. JimT^^-^tDflf/S 

$ tufcft^tt oSSMK lOi, : otBSMK l o Srifi« 
103 fc£trr5£#»ttl ltSritxT 

[ 0 0 4 3 ] mhm 1 0 Wft^lpjroSggB 3 5 tCli, ^ 
£Bg|S3 6#n-* l 0 0ffiS(CpI^T^$ttT*J9, - 
03§*ggR3 6^a-^ 1 0 0rotlI(Cf»Lt^5„ d 
©J:5fc£fi»36*H!tt5;i£fc:J:0. n-^ioo 
4:©»ftkBW!RJ»<SS:jMI«fi-S*:«)fc^ie»3 6ic*fL 
x<n&-Qtm$F<nl / EmZftz-li «fc^<75-c\ n — * loot 

fi£$Mn-^100ti)»Ltfc)If*^3 0, 3 1 

[0 0 4 4] Sfbtgl OOft^ftO^J: •? 

1 0 0«£te, ^gPWl IcO-ffigiS (StftSB) 3 
7as&!Jttttibix-C^5, X»«fP*tl lWte4SgR 
ffi) 3 811. ^i/3 9CJ:9*10 3 (Ell#fig) (- 

30 #tt^(-<toTSsii)«l 0$rn-<? i 0 OffiiJlcfl^Lfc. 
*ffi-eS«U-C*5 9, itt{C J; 9 1 0 co^g^gp 3 

6(4n-^ 1 0 0roffii|ffi|;iy$ge$-tiTP>;ix-Ci^.5o 
[0 0 4 5] [94 {C^-f-J: 1 (C x 1 0 (4, 2 o<£> 

II^T-SO, 3 1CDW{C, ^^fj(Offifl;^T-3 0, 3 

i<tt) t^/i:c/j^v^7 i ^U'^ifi^f , w*^«3 2^ 
o,3i (omtcMSfifi 3 2 E«-r s - 1 «t 9 > Mififfi 

1 OWigStl^^KjgH-rSJgfbfcl Ocoa«^{g;M 

40 f30, 3 l i !)t^lfO/h^>t)Oj:ffl^5; 

9, 511^3 0, 3 lcDgft£te*g*tf&^J:5{CL 

[0 0 4 6 ] ±TI-Sae$ixfclE*^3 0, 3 1 (OS 

33^ UTJiflimi 1 3 0, 3 1 {C, «a-*-5*ii«J« 
*»&«BEi4SW*SSn6J:5lc*oTt^. r;t-, BE* 

i^-30, 3iatn ^yi^^^Agis 

(PZT (ffi«R) ) . TKfi. 
so t'^Ury, Ilft-tySiS ( (Pb(Znl/3-Nb2/3)03 1- 
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x-Pb Ti 03 x)xttttJ*fcJ:9ft*<5. x=0.09@&) , ^ 
*>v ; |>A=i3j-y^|& ( (Pb((Scl/2Nbl/2)l-x Tix)) 0 
3)xteiifiJ5£{Cj:9S&5, x=0.09flg) 

[0 0 4 7] fiftKlOtt, tt3fi-t-6mHlEIBA»&Wf 
3 3^ LXJEmm* 3 0, 31 K£Sft®Eri J fMP £*l 
6 t . ffi**?- 3 0 , 3 iKioTW 

mm i o *jft#*i&iic«i»r6iiffi»-eiB»r s «t $ k. 
te-oxioy. 9tg«j*si o i±i8 3 *fcpp-c*1- 

2rft(cXMrf& (ftfAWtfcffi. o£9S£&gfl 

3 6i!o-^10 0tg«Ltl^^i) . ± 

ufc «t 5 (cssme i o z&m-ikoEzmm^ 30, 31 

9 , ®mmms.x£ 9 s. 
[oo48] a-3. mmr^f-^^—fxomi^ 

*£E#RMJD$;h,5i:, EEmS^f-3 o, 31©#&g{£«fco 
T«**ttU BI3IC^1-J:5{-. £fi»3 6*Sn-* 

lootag 1 0 ^en*- ipitcsiw- 

5„ I©jgilcJ:5?|@S|i3 6l:#otn-^ 1 O Ois 

B*i 0 2*S|slte$*P>ix (Ell#fig) , S^a-bSB 
J M«;&s$]9&;b.5J: 5fc6otv^ 0 

[0 0 4 9] £!7^f^i-?Al T'll, n 

-9 1 OOtSS$-&f>tl^^jegP3 6 #Bf— AM* 
-e^llBIME 1 0 ©«Pi-«!^?)f fefcttftttRtt bttr 
<^5fc«>, n — * 1 0 0©lP>t,©S^l:J:otSI 

4ot^5. rcoffift£»irflEtt*^3 0, 3 1cof*^ 

4 9 *fi1-i 1 5 tcRl*P«BE, SIMS 1 0 ©7flMfc*i =fc t>* 
SSiggfl 3 6 ©ifcMfc fSrtS^imtf , J6M« 1 0 (c£ C 
5£»©fi«#*t<'fcS. ^OJ; 9{-JEmmT-3 0, 

■tittttf. H7fc*ti5ic. g&tts 6tftltP]thjKic& 

nwtKjBoT«jB«3 e 2? 

fitts 6*b-# i o o 2:«tttsi»lllisj|< fto , S 

»l*©&fi&3 6©£ffiji**#<fc5 0 &oT, 
kfcXZZ. 

[0 0 5 0] rcoffimr^^-^A 1 T-|±, 

^igg|5 3 6 li»ttl l©9W4;*JtCj:oTn — * l o 
0{|iJ(Cf+^$ix-r^5WT% o — * 1 0 0 t&m&3 6 
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f£j:9, !SfigB3 6 in-* i 0 0 kft* V j/^t5r 
ir^ffi^^n, 3ieS|53 6^?>n-^ l 0 O^W^b 

Lfcn-^ l 0 0^t>WS^UC«t5aftStflS:^5l1-5 

mwrni o\z$st}z>u~-? i o o t<o&m 

io tCLTtit^ 

[0 0 5 1] Sfc, #|g;&0ffit£#.5ff«T?^^- 

* a i -m, 111 8 *^x-^i-SD)« i o <D$>'bm<om 
awi i©ssssb3 7t>m , on^htix\f^o **^(- 

(4, HSbSl 0©*^IrI©^*SBJ; 9 t>n— * l 0 0 

m\cW9ttrtbtiX^^<, ztiti, HftKiOiPiaL 
fc± 9 fcft#7l!Mfc©l§£.. i o ©ft 

i o ofrb<Dfcxm<D&m££*). zmiztta 8-k. 

20 ^Lfc«fc?fcl, «»©«tt**»J:9 fcn-* l ooffl ' 
tcftBI-S r fc* 5*» 5> -e*> 6. - © =t 5 (c£S)« 1 
0Srfi»ro«i:*5ffi|B-t?^fip1-sri:fcJ:5, £®]^ 

Hg<t/<cs, fi»«iocfiiitfls5i»awi i 
©«»©»©ffiB*«s»swt 1 1 ©«sa$ 37t a 

1*5 r. kfcXZZ> 0 

[0052] *^*^ffi(c«5j±ttr^^^-^ 
-^Alt-It JimST-3 0, 3 l i:*5S«3 2 kAW' 
so S$^fc#it©£itl«l OASti1iI|Fi5tt-4r^-^1 c icn-^ 

i o oSr@<0E»i-sr. t^-etsw-e, M^It 

^-^A 1 ©««WtC«^ll*H:» fi»*10i:S«f» 
ttl lfc*»tT-fe9, (HI 1 ©iffiSSB^lPl) fc 

[0 0 5 3] 4fc, UtT^'f^-ii'Alflt n — 

^ i o o*m^^xmttfaK<r>3tmW}-?z>m&.X'&> 
9, n— ^ i o o&m.W}i-?>tciit><D%\<DMW}W. 
mmmw-? 1 o o^©s«*isiS:«fl:*-&5« 

[0 0 5 4] 4fc, *^^lc^S£E«T^^^^- 

?Aim n— ^ i o oz-jjftn\c<7)Zt.mMTz>ffii$. 

XhZtcib. a-? 1 0 0©#*n^©@'lfc££ta!iJ1-S 
i^S^*>5*S, ^fCiotn-^ 1 0 0 7$5i£|e]i|£ L 

35iB»3 6 *n-* i 

t«!ioTLJl\ n — ^ 1 0 OOi^lelte^fF^I-Sr 
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J; a Lfci§-£{cii N o OWigleltei: t tfc, 

^jgW3 6*Sn-^i 0 0i:SE»Ufc«tBt?18»«10 

*-e^-t-T©te«mjg6. 2§jg£(5 3 6 irn- 

^lOOtWLT^Sf:*!), SKi« 1 0 (Ol 9 {i^ 
Mtn-^ l o 0 tiE^lSUcM-S J: SKfcS. S£o 
X. n — * l 0 OcDi£la]tE^aSiJ-r^- ir^t't?.. - 

:t, mi oi^n^ic ^^ffix-ti, Hi)j«i 

0©Is]U)*u>£rn-? l 0 0 t^S^Z 6 ©*gfek£A;6> 
fejfcAfcJSttSn-* l 0 0«D^S))*[6li:jSe*[S]^#O! 

l wiffia3 8£<M>i LtiWi o^isia-rsr 

[0055] ifc, ±S£LfcJ;^(c/ifl:T^^i^— * 
A 1 l/>^-S^«S«(-iSffl LfclfrS-fctt:. EST 
^fax-!?A 1 S#©/J^k*S**-C*>5fc», JtJ f 

i o 0«S5r^®tc-r5- t h~*imtteZ><, &o 
t, iEti^-3 0, 3 1 \z.%]-iq-tZ>m&**:Z < 1"5 ' 

0 0 ©©fe h/u^ < -T5 r i ^T*t 6„ 
[0 0 5 6] A-4. l±.m,T??-*.3L--!?(D£B&l 

[0057] a- 4 - 1 . %\ <o$mm 

tt. Stttf 1 0fc*5»75n-* l 0 OfcOg^aSfc&jg 
SB 3 6£|S:it5J: 5lcUTVfc^, Ell 1 (c^«t 5 

&j}MVXO&&>tiLl 0©n-* i o Ofiijrom^Sr^] 
9A^fc9I9^t»9 OfclMfcU ^9;*:#gfl9 0£n 

i o 0©ffiiJffiiSS$-£5J: 5t-L-TtJ:^o i© 

s^-fct, ±5Eu^e«3 6 tmmz-woxzus o 

[0058] A- 4-2. 3?2©&7£0iJ 

ffi±icm^3 3£r^:tt5<fc 5f-UTt>fc*s, m 1 2 (c^ 
-f- «t 5 J£*»T- 3 0, 31 ©**SM+i£lc©*«« 

3 3 £gae u j^4s<njfcttsis 3 3 z&m u*v>«t 5 

UTt«tl\ oit), fftt^3 0, 3 1^©B±M 



IS. a-* 1 0 o^roiEib^fcifiMSLoo, {SiESbttJE 

»a-T?lBlliS*fc»fr, tOlifcJ:5*lifil 0©Pi 

Ml(O|£Si^3 0, 3l«r»ttS*rt» $ "bK^& 

[0059] A- 4-3. S§3©^0"J 

±& LfcHJfi^T'li, ft*3Btt(Ofift* 1 0 Sr 
ffll"SJ:9f-LTV^fci45, Ell 3^1" J;?^ n-^ 
10 1 0 OflSamKfcSr— $K©J8fb«9 5 J: 

5 p l-t t j:^ 0 c © <k 0 ttm^omwR 9 5 

±iEbfc«»J=El 0 ^^{cx-^-^WJES 
*^-i:«r»*S:aBi-ixtf <tv\, - © «fc 5 fcSKrffi 9 5 
Srffll^tUi, filtrtgl 0©n-^ l 0 OfIi]©3ffig|59 6© 

fc, ia©±T*(6]-e*)5*i*-i6j©*$* s ^-fc/ c csfc 
«>» o©*s*fS]©*s^TOj-rs, -r^^*>*i 
^^©siii^ffii^-r 5 r t * s t*# So . 

[0 0 6 0] A-4-4. 

20 Ell 4 l^-f'cfc "5 . SKJ« 1 OiO^n — ^ l 0 

0«{cjffiffi-t-5*-Vgp (ffifflffl) 1 1 0 5:^:175 i 5 
tLTtii/\ r©J;5 4*- VlfBl 1 0 SrKttSti-g' 
tcti, Eli 5(^-Tct9(c s «§S^3 2=&'E!^©J; 

1 0*^A/^tfc(cf^«U. wtv©±T(c^ 
tt^tuBESm^ 3 0, 3 1 ^^«i-S J: 5 ic-Tixtf «t 
i/\ r©^j*©T, fifft^l 0SrSifi$-Brtu»^ El l 4 
*«SSftt?^-r«t 9 4S*STSft« 1 0 *3 «tr/*- vgp 1 
lOiiimo Sfot, n-^ 1 0 0irSK1-5*- 
x«iio ©5fej»©*ffijis^:# < tt *) , a* =t < iEfb^i 

30 tt^&fr 1 ? Zb&X-ZZo VSB1 1 0I4EI 1 

4 J: 5 ^ttt-PSbT ,. El l 6 ic^-TJ; 5 

[0061] A- 4-5. ^5 <F>mPM 

Ell 7(C7r:-t-J;9(i, Slb^l 0©^jegP3 6 t 
n — 9 1 0 Ot»Si», o* t) SIMSOM^tn'COKjGtt 
3 6^?>o-^ 1 0 0 ^rojf Lftl^ F i: 1 14 
i&llS,' oS 9 o — ^ l 0 0 t5?^gC3 6 ir©S«-^{c*3 
(75.IEW)*rS]^±(C^#^Wl 1©«S|53 8 , o*9«l 

f$SWi i*J«ttJ?n-^ i o o^IEB-Tfttf. S^e^3 
6©n-^ l 0 0— ©WU+rt^SrlUfi-f SfcfttC, 
^v=3 9-C-H^$tt/c4S§|5 3 8 Srtt>^»C^gp*tl 1 

^ 1 0 0 i: SSiggR 3 6 k<r>Wm.W*?ft&.1t%{V£-f, 

-*©gHte3£©^{fc£B£it-!)-5 r i /iST-t 5. 
[0062] A- 4-6. %G<D%M&\ 

so Eli 8ic^-t-i^{c:, 2o©^gp*ti ltlid 
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« l OW^*|SjroMSefi'JSr-?:ixm^1-5 J: 5 f- 1 
-ck4v\, zicoj; 9fc-rti«> ®SJj& i o <Di|ig*rS] (HI 

6. #Rl4";£f#SlW- 1 1 <D&Z*%ftUtt\ lro^BjjS 
[0 0 6 3] Sfc, Z<D£j\C2-0<D$.&&ttl 1 X"M 

a>-#co3:f$g&fl- i i t-S»)« l o <DMW)<n%fi t teste 

-TStthK. m3i<n%ft$!>tt 1 l!4n-^ lOOt© 

[0 0 6 4] A-4-7. W,7<D^m 

OZv-f l 0 0fii|(C#|&-t-S <t 5ICLTI/^c^ v |H2 
1 l£^4 0 fc. tffeW (#t4SW) 1 8 0 
}g®)«l 0£n-^ l 0 OfiiJtC^-f-SJz^f-LT^J: 
t\, iRligic^-t-J: ^ic, Sifj^l 0roHw±{IiJI-i(4^ 
SBfcf 1 1 ;!>5& 9 P>*bT:Jb- 9 MDMS 1 0 ©TWfcttu 
ateUPH 8 OcD-^fftjf.t^^tt-C^-So l4*agBtt 
18 0 (Dteiffili. 1S10 3 (mi icirMZixtc 
£Vi 8 i(c^$tbTv^ 0 wtb(ci«5, Sl«io 

(4E10±iRiJT*fo5n-^ l 0 0fliJ{C^$tl, 3§igg(53 
6^Sa-^ l 0 0CDftiJffiicaK$-&^2> 4 

^5. ^w<t5{-tf^ifP«i 8 o^m^xmrnmi o£ 
[0 0 6 5] ^©4 oicmmmi o^stH-s^gw 

l l i«K)«l 0£n-* i o 0{HJ{£tt^1-5t4;tegW 

fcnis^ffi t mmm b <t ^ c k 4 o t»* $ ns^m 

rt»-M^.tfBI*©«t 5KffiSB3 Scolia^r^^t UTS 

fc-t-Mi, ^te«to-cn-^ioo^a»iateLj;5t 

* 1 0 O©i£0<El£#oTH]!!lLfct£, illl);&10#5c 
w&ei-MSrtt-J:^, «l)«10«St)|:ffoTa 
-^10 0*]E*lSKCH), a— ^ l o 0<7)iS6[i]|5§rjq] 

[006 61 ^ r©4 5K£fSSW 1 1 tfiiagW 
18 0^mi:t, HI 2 4^-f4 pfc, gfb^ 
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10 5rf-A--^|;MLtfeJ:^U 
«14M) £f§:l-t54 9KLTt>4v\, 
[0067] A-4-8. fg 8 <£>3?7£0iJ 

tS 3 2 co±TJCBEm*^ 3 0, 31 fc-tfi^ftaMI Lfc 

5 1 (D±T(w-?rtb-?:*tbffi3fitS 3 2 Sr^/H" 5 4 ;> LT 
z.<om&.,m2 5fC^:-t-J;5f-> ±ffl©*t3£i« 
3 2 fcX^flW 1 1 a L, T« ©*t8MK 3 2« 

la, 11 b«r***--C»rt-«xiiJ:v^ r. 
C0«^«T, iESfclsISg 2 5 0*»lb£#»*tl 1 a, 11 
b£>4T>'«3£«3 2^^-LTIE»)«BE^ffifl;mT-2 5 1 

gtttlla, 1 1 b^Sid^l 0^n-^ l 0 OfiiJKtt 

»u*ase>i»-f s««eK*n*.rffi«*^-2 5 i ic^ifi 

20 S»j«i OOSttw^tfi/iS^ii^^^^^i:^ 

[0 0 6 8] A-4-9. $&9<r>&M®\ 

0 2 6*S«fctf[g|2 7.^-TJ: ffigltS3 2i: 
■ ^ffl±Ttl±t«?3 0, 3 1 ^^tu^'tb^B Lfc^tft 

ttllc, 1 1 d£:frL.TiE«]®!&2 5 0*»P>BE«*^- 
3 0, 3 lCIftSIiMtSi^cLttJ:^. 
[0 0 6 9] ^SPM 1 1 c (4, SK)« 1 OfiiJ-C 2 oiC 

^tt-rS^C/i$ttT*J!9, ±M (121 2 6 <D«Effi^Bfi 

30 » {c^ufc±sgP2 6 o, tsxtrrto (ia«)«a* 

ffiij) IC^LfcT*Sl52 6 1 §r*UTV5o ±*g|5 2 6 
014, BEa^^-3 0roffi±(c®^$tvfc*ffi3 3 1CI4A/ 

fc'^atts^j^fc 4 9 si 9 f+it e>n-c*s 9 , r*sgp 

2 6 114. ffifl;*T-3 1 C0ffi±(C^fife$tufcfl;^3 3{C 

S^SCWl 1 d{4, *3£«3 2tiH9f+ttbJxT*J 
9, rtllc4 9iE«)(H]SS2 5 oa*e>EE«*?-3 0, 3 1 

i>, ±3E Ufc 4 5 lie, lid «t«|b4c l 

40 0SrX*S-f 5«***^-5fcfct>fc, ffi**^3 0, 3 

[0 0 7 0] A- 5. JlttT.^^a.^-^— 

-ctftpj-r^o ±5E Ltm 8 *s «t t>*^ 9 ngMmx-mm l 
BK^bffimiii^fceibaflESrttie-*-* 4 ^ m lt 1 4 

t^s, HI 2 8 {c^-T4 9 ^^ii«^T'JE*^fc:iEll)l8 
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«>5»a«j*-cH\ c^(ow\mm^P!2 8 oxmmm. 

1 OWiTI (ll«2 3 3) *8S£«3 2*»b 

W®m$Si2 5 OlciBiKSrg^LT^S. rcoJ: 

IEDjEJS 2 5 0 ±TfcS« £ ftfcffi mil 3 0,3 

i icmwsms. * fltisi- 4 w t # -? 1 5 . 

[0 0 7 1] 02 9:fc>J:t>*0 3 Otd^-TJ: ? l£> 

ttfc*»2 9 0£^LTIEitila]S&2 5 Oft>feRIMB£S: 
EEH*T-3 0, 3 i{dtt*&-rs«fc5«cL-cbJ:^. 

«fc 5 LT fcfSS^^^iifilfig-ejES;*^ 3 0, 31CI 
2 8 0 ^ftft 2 9 0 Zfr LT«ffi^tt^f 

*-7-i:*5fi*©aff«it-C«feSfi»«a^l-fc, be** 

8 0^#$I2 9 OSrffll/^r hftX%Z>. 
[0 0 7 2] B. I2lfiff51 

*l^©f 2 ^Wi(^5Et7 ^ fax-;? 

[0 0 7 3] 0 3 2fC*i-J:5{C, SK)^3 1 0(4. |g 
lHlfiJg«Sfcj3»t6fi»«l 0t»««S3 2©± 

Ticffim^ 30,31 zhziimm Lizmmx*$>z> 

#\ 0 3 3 ic^fi 5 JE^SS^ 3 0, 31 ±\cm,&i 
33a, 33b, 33c, 3 3 d ^I2S $tvTV ^Z&X 

asiotliot^5„ l^0fc*-t-j: 5 fc. teibtE 

3 1 0T-I4, J±**^-3 0£ (07F«L&^;!>SJ±*iff^ 

ZixZ'ixW.fe 33a, 33b, 33c, 33d £136 b 

[0 0 7 4] rcOJ: 5(-ffi«*^"3 0(D4 0<75?B1S±(- 
IBg$;h.fclH£3 3 a, 3 3 b, 3 3 c, 3 3 d lemW) 
«JI5r«^-r5^ii«fiK(co^T0 3 4 Srffl^tKWt 

s„ i^0{c^-rj;^{c, xjy'? 3410 

^/^fcljOfl iricioT, Hi® 3 4 0 fl> 
IES!)fi;j££r£-C(Da;*S3 3 a, 33b, 33c, 33d 
IdflWS-rs*— Kt, H8I3 4 0fr<b'%M3 3 a, 3 3 

[0075] ;:t, ^ 3 4 1 tfi-^ictaZft,* 

it©Si3 3a, 3 3 b, 3 3 c, 3 3 d ICiElbflUE 
Srtt^-T?)^— K#afc3ixfc»&K:ttU 03 5 (a) 
5 fc. ±SELfc«i3lllSJg8Bi:R«fcfif!i«3 
1 OiiSf^^ltttlLT,. SfbS 3 1 0Wft#^|6]fC 
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5) „ ^'C j/f3 4 113 3 

a . 3 3d {c:<O^S2tt®ESr^-f S^E— K#S&$*l 

*M«8U 03 5 (b) tc^l-J:?^ Sli)«3 10(4 
£M«3 1 0©JR-f 5¥Bl*J-CB*|fil (0<O±T*(S]) 
fcJS*«SW-SJ:5fcfco-cm& (KIT, KtftJgifHe- 
Kir-t-6) o rwi^tc, yf34 l£^9mx.S 

io [0 0 7 6] ^2gWlC«5liS7^faX-^f 

^"5T«g>tcSi)j«3 1 05rfflV>Tc-^ l 0 05riEHjL-C 
43 9 , a*-K^«x.5ri:l:J;9D-?ioo 

*-f.fc ig®j«3 1 0W^®Db(CJ;-oT, n-* l 

o o t?ns3gi5 3 6 <D%mm><bm<p&fo2(DmW)j]tftt 

20 [0 0 7 7] JSfftigSfHr- KiSa*S*tfc*&. 

0 3 7^-r«t5f^, S»«3 1 OOSftJgHjtCio 
t, n — * i 0 0 £3?eSP3 6 t^SS^^^f-trS] 

f w^SWj *k Z.ti\ci. 9 n-* l o otm^ 

[0 0 7 8] ^2Hi6^{^5/ESTi!'f ^-*T* 
(±, yf 3 4 1 Sr§J9^x.5-tt J; 9, n — ^ i 
o 0^JE^r6]*3J;t>*iS*(S](c:ggffii-r6r ir^T-^So ± 
3£UcJ; ?{cfiif)«3 l 0©«»*- K*«J9iftx.Sr 

ttfi<ri/i<, KKc&ffl ^iE^lc« 9 2> r i 

[0 0 7 9] fcib\ $2»|«5l±S7?fai 
-?C*5^-Ct, ±2EUfc^lHJS^i:|5]«(C^O 
*JK«S^Tie-C*)5. «ifj«3 1 0(c5§®gP3 6 

<Dft;b9K^9:fc#S5&f£tt3£5{£LTt>J;^ <® 1 
1#BH) o Sfc, jglb&3 1 0©^jg»3 6io-^ 1 
40 oot <r>&m±te&ft1Mt i i 3 8 ^figts i 
5fcL-Ct>«fc^ (01 7#BR) . X^SlSWl 

TS®)«3 1 0£n-* l 0 0ftiJ^ft^-rSJ:^(CLT 
fcit^ (0 2 l#fiS) o 
[0 0 8 0] C . 
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[0 0 8 1] ifc. ±JfiLfc«**3llteJKffilc«Sffi« 
[0 0 8 2 J 

SS^fflJEi$^?r|it5ii«^ffl^t^5©T- 1 ffi 
<fc < mWi-ti> w £ ^-et So «»«fcfi/j:o 

m®tt&<o®MVtm&&7£ u J: 9 UfciEllb^roe 

£>So 

[El 2 ] mifB* u>^-*^«Sr«a^iiA/fc*^FtKD 

«WHft* «r*-t-ffi9WrB5 HI t? h S„ 
[0 3] «nEJE«T^^-=.3i-^«)^*W«i***-t-5p 

S0T*$>S„ 

[04] BfrtaE«T^^-3.3i-^©fllrii5l*-C*)5fi 

[0 5] «TEis»*a«igtt-*-s«^S:*-*-i3a-e*> 

So 

[0 6] ffiBfitt«a*$R*iL mrie^^^y 
^&^-f0T-&s„ 

[07] mzi%&mm$ic&tf zmmmmzmv b 

ttfc5^igg|50$ft,il 5 fc ft ©it* fe s„ 

[0 8 ] Hfj|BStt«»^W)H#icfc»t 5Itl^Mt5 
fc«)W0T-$)S 0„ 

[09] lWen-*asig@teL±5i:Lfc»^©, flr 

I ajg m m. <r> # is £• k w f s fc * © 0 -c- *> 5 . 
[010] ifrsasifi^iSriiiSiSffi^^-rsiiiift^^ 

[011] ffliBffi«T^i^-*<E>&l<E>^0iJ£ 
*-f-¥®0T"feS o 
[012] D9IEffi«T^^a3:-*©tf2©^«K 

[013] «f8BJE*r^^a3i-^©JB3«)aE?g«S: 

[014] (»Bffi«T*^a:*-*©*4©3Bg0lJ«: 

[015] «r3aE«T^f 3.a:-^©JB4©aE?KW© 
«fMK»§*36#ifc«:W0I-t- 5 * ©0 Xh S„ 



[016] MIBBEST ^^-^-9<n% 4 O^McD 
teeo«JBW«r*-rH S„ 

[017] i!fi!a/E«T*^i-^<£>Sg5C<^M0iJ£- 
*-f¥ffi0T*$)S„ 

[018] W^%T9 t f-*=--9<l>%$<OWm* 

^-rw-mmxh s„ 

[0i9] fl(riaE«7'^?-3.ct-^©jB6©3E»w© 

So 

10 [020] iWiEEffir ©is 6 ©^#J© 

ftil©0iJ£*-r¥ffi0T*&>S„ 
[02 1] Hfff£ffimT^^-*©ff5 7©^{*J£ 

[02 2] mjfBJ£BT^i^-*©l&7©^#'J© 

ft8£R^-rsfcfew0-efcSo 

[02 3] «f3aSB7©*mfi»Jfc*SV^"C, JWEn-^iS 

SrR0^-fSfcJ6W0T'feSo 
20 [02 4] Me/E«T^i^-^O!il7<D^0iJ(£> 
ffiO#iJ^^-f s P®0T-foSo 

[02 5] «rtaE«r^^-a3i-^©|B8«?iKJI50iJSr 
^1-0T'foS„ 

[026] mmm^T9f-^^-9<Dm Qnmzm* 
[027] mm&mT??-^^-?<Dm9<Dm?m$: 
[028] mzj±mT?3-~^-?\cmW)mi±$:m% 
30 [029] mm&m.T??-=LX--f'\cmW)'mi±zm'& 

^S#iI*j£wteW#J£/TVr^E0T*fcSo . 

[030] mmiEmr??- 3.^-? icmmmizzm® 

[03i] *«w«)JB2 3ll6JKl»^fii5ffi«r^^3. 
^-*£*1#/&£^-t- s PB0-efcs, 

[03 2] m&sis 2 mimiBiK.#z>mmT 
9 (Dffis&mm x $> s miMR * ^-rmmm -e & s . 

[03 3] mmm2MM%m^&z>j£9,T??-x-x.- 
9 (o mmshm z^-t^mm xh s» 

40 [03 4] JfflKSB2!5tt7§M!8fcffi5ffi*T*^3.:t- 

[035] ( a ) (iMiem 2 mmm^mzizmr ? 
^^^-tcDmmmwimmmWiTzmi-z^i-mxib 

•J. (b) «fIfeSIti«7iSStttgDi-rS«^$r^r0T- 

fcSo 

[03 6] tii!%&m2mMMm\Z&ZE£9>T?<?*.^- 

[037] mmm2mmm\z.&z>mw.T??-x.x.- 
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8 S8ii$ (H^gP) , 9 0 93t3^#g|i, 9 5 

Wm., 9 6 4ggP. 100 n— 10 1 

*|B]*, 102 B*, 103 JfeK . 

1 1 0 (ffiffigB) , 1 8 0 tfftgBtt 
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^ 2 8 0 #ttiias#, 2 9 0 jglSL 3 10 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a piezoelectric 
actuator by which the vibration of a piezoelectric 
element is transmitted with satisfactory efficiency, which 
is suitably miniaturized, suitably made thin and by which 
a drive force is transmitted stably. 
SOLUTION: A long plate-like diaphragm 10, in which a 
piezoelectric element and a reinforcing plate are 
laminated, is supported to a base plate by a support 
member 1 1, and it is urged to the side of a rotor 100 by 
the elastic force of the support member 11. Thereby, a 
protrusion part 36, which is installed at the diaphragm 10 
is brought into contact with the side face of the rotor 
100. When the diaphragm 10 is vibrated longitudinally to 
the right and left directions in the figure by this 
constitution, the rotor 10 is made to turn 
counterclockwise according to the displacement of the 
protrusion part 36. 




LEGAL STATUS 

[Date of request for examination] 23.01.2003 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 



http://www1 9.ipdl jpo.go.jp/PA1 /result/detail/main/wAAAQRai JQDA41 2333480P1 .h... 03/1 0/1 0 



Searching PAJ 



2/2 ^— V 



[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www19.ipdljpo.gojp/PA1/result/detail/main/wAAAQRaiJQDA41 2333480P1.h... 



03/10/10 



[JP,2000-333480,A] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by compute r.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] Base material. The diaphragm to which the laminating of the piezoelectric device and back up 
plate of the tabular which has a longitudinal direction was carried out. The fixed part fixed to the 
aforementioned base material, and the attachment section attached in the aforementioned diaphragm. It 
is the electrostrictive actuator equipped with the above, and when the supporter material which gives an 
elastic force to the aforementioned diaphragm is provided so that the edge of the longitudinal direction of 
the aforementioned diaphragm may contact the aforementioned candidate for a drive, and the 
aforementioned piezoelectric device vibrates to the longitudinal direction of the aforementioned 
diaphragm, it carries out the aforementioned diaphragm vibrating and, driving the aforementioned 
candidate for a drive to ** on the other hand in connection with the variation rate of the aforementioned 
diaphragm by this vibration by this vibration, as the feature. 

[Claim 2] The aforementioned diaphragm is an electrostrictive actuator according to claim 1 
characterized by being supported by the aforementioned supporter material possible [ rotation ] within 
the flat surface to which this diaphragm belongs. 

[Claim 3] The diaphragm to which the laminating of a base material, and the piezoelectric device and 
back up plate of the tabular which has a longitudinal direction was carried out, The supporter material 
which has the fixed part fixed to the aforementioned base material, and the attachment section attached 
in the aforementioned diaphragm, and supports the aforementioned diaphragm to the aforementioned 
base material, The elastic member which gives an elastic force to the aforementioned diaphragm so that 
the edge of the longitudinal direction of the aforementioned diaphragm may contact the aforementioned 
candidate for a drive is provided. The electrostrictive actuator characterized by for the aforementioned 
diaphragm vibrating and on the other hand driving the aforementioned candidate for a drive to ** in 
connection with the variation rate of the aforementioned diaphragm by this vibration by this vibration 
when the aforementioned piezoelectric device vibrates to the longitudinal direction of the aforementioned 
diaphragm. 

[Claim 4] The aforementioned diaphragm is an electrostrictive actuator according to claim 3 
characterized by being supported by the aforementioned supporter material and the aforementioned 
elastic member possible [ rotation ] within the flat surface to which this diaphragm belongs. 
[Claim 5] The rotation center of the aforementioned diaphragm is an electrostrictive actuator according to 
claim 2 or 4 characterized by to be located in the quadrant formed between the opposite direction line 
extended from the contacting point the aforementioned diaphragm and for [ aforementioned 1 a drive to 
the driving direction and opposite direction for [ aforementioned ] a drive, and the orthotomic which are 
the aforementioned opposite direction line and a line which intersects perpendicularly in the 
aforementioned contacting point, and is extended to the aforementioned diaphragm side. 
[Claim 6] Base material. The diaphragm to which the laminating of the piezoelectric device and back up 
plate of the tabular which has a longitudinal direction was carried out. A selection means to choose either 
of the longitudinal oscillation which vibrates the aforementioned diaphragm to the aforementioned 
longitudinal direction within the flat surface to which the aforementioned diaphragm belongs, and 
incurvation vibration which makes the aforementioned diaphragm rock crosswise which intersects 
perpendicularly with the aforementioned longitudinal direction within the aforementioned flat surface. 
The fixed part fixed to the aforementioned base material, and the attachment section attached in the 
aforementioned diaphragm. Are the electrostrictive actuator equipped with the above and the supporter 
material which gives an elastic force to the aforementioned diaphragm so that the edge of the 
longitudinal direction of the aforementioned diaphragm may contact the aforementioned candidate for a 
drive is provided. When the aforementioned longitudinal oscillation is chosen by the aforementioned 
selection means, the aforementioned diaphragm by [ aforementioned ] carrying out longitudinal 
oscillation When the aforementioned candidate for a drive is driven to ** on the other hand in connection 



with the variation rate of the aforementioned diaphragm by this vibration and the aforementioned 
crookedness vibration is chosen by the aforementioned selection means, the aforementioned diaphragm 
by [ aforementioned ] carrying out crookedness vibration It is characterized by driving the 
aforementioned candidate for a drive to the time of the aforementioned longitudinal oscillation, and an 
opposite direction in connection with the variation rate of the aforementioned diaphragm by this 
vibration, 

[Claim 7] The diaphragm to which the laminating of a base material, and the piezoelectric device and 
back up plate of the tabular which has a longitudinal direction was carried out, A selection means to 
choose either of the longitudinal oscillation which vibrates the aforementioned diaphragm to the 
aforementioned longitudinal direction within the flat surface to which the aforementioned diaphragm 
belongs, and incurvation vibration which makes the aforementioned diaphragm rock crosswise which 
intersects perpendicularly with the aforementioned longitudinal direction within the aforementioned flat 
surface, The supporter material which has the fixed part fixed to the aforementioned base material, and 
the attachment section attached in the aforementioned diaphragm, and supports the aforementioned 
diaphragm to the aforementioned base material, When the elastic member which gives an elastic force to 
the aforementioned diaphragm is provided so that the edge of the longitudinal direction of the 
aforementioned diaphragm may contact the aforementioned candidate for a drive, and the 
aforementioned longitudinal oscillation is chosen by the aforementioned selection means, the 
aforementioned diaphragm by [ aforementioned ] carrying out longitudinal oscillation When the 
aforementioned candidate for a drive is driven to ** on the other hand in connection with the variation 
rate of the aforementioned diaphragm by this vibration and the aforementioned incurvation vibration is 
chosen by the aforementioned selection means, the aforementioned diaphragm by [ aforementioned ] 
carrying out incurvation vibration The electrostrictive actuator characterized by driving the 
aforementioned candidate for a drive to the time of the aforementioned longitudinal oscillation, and an 
opposite direction in connection with the variation rate of the aforementioned diaphragm by this 
vibration. 

[Claim 8] The aforementioned diaphragm is an electrostrictive actuator according to claim 1 to 5 
characterized by being formed in the shape of [ to which the aforementioned edge side which contacts the 
aforementioned candidate for a drive becomes thinner than an other end side ] a taper. 
[Claim 9] The aforementioned back up plate is an electrostrictive actuator given in either of the claims 1, 
2, 3, 4, 5, and 8 characterized by having the extension section which is extended to the side for 
[ aforementioned ] a drive more thinly than the center section of the aforementioned diaphragm, and 
contacts the side for [ aforementioned ] a drive for [ aforementioned ] a drive rather than the k 
aforementioned piezoelectric device. 

[Claim 10] The aforementioned attachment section of the aforementioned supporter material is an 
electrostrictive actuator given in either of the claims 1, 2, 3, 4, 5, 8, and 9 characterized by being attached 
in two or more places of the longitudinal direction of the aforementioned diaphragm. 

[Claim 11] One of the aforementioned attachment sections of the aforementioned supporter material is an 
electrostrictive actuator according to claim 10 characterized by being attached in the position used as the 
paragraph of vibration of the aforementioned diaphragm. 

[Claim 12] The electrostrictive actuator according to claim 10 or 11 characterized by carrying out 
abbreviation coincidence of the position of the aforementioned attachment section of the aforementioned 
supporter material with the position used as the belly of vibration of the aforementioned supporter 
material accompanying vibration of the aforementioned diaphragm. 

[Claim 13] The electrostrictive actuator according to claim 1 to 12 characterized by making it the 
resonance frequency of the longitudinal oscillation of the aforementioned diaphragm by vibration of the 
aforementioned piezoelectric device and the resonance frequency of crookedness vibration produced in the 
aforementioned diaphragm with the reaction force received from the aforementioned candidate for a drive 
when the aforementioned diaphragm vibrates become almost the same. 

[Claim 14] The aforementioned back up plate is an electrostrictive actuator according to claim 1 to 13 
characterized by being formed more thinly than the aforementioned piezoelectric device. 
[Claim 15] The aforementioned edge which contacts the candidate for a drive of the aforementioned 
diaphragm is an electrostrictive actuator according to claim 1 to 14 characterized by having the height 
and this height contacting the aforementioned candidate for a drive. 

[Claim 16] The aforementioned diaphragm is an electrostrictive actuator according to claim 1 to 14 
characterized by being formed in the shape of [ which the one peak cut and lacked ] a rectangle, and 
cutting and the lacked portion in the aforementioned diaphragm contacting the aforementioned 
candidate for a drive. 

[Claim 17] The aforementioned piezoelectric device is an electrostrictive actuator according to claim 1 to 



16 characterized by having the electrode section arranged in the center section of the longitudinal 
direction of the aforementioned diaphragm, and the non-electrode section in which the electrode arranged 
at the ends side of the longitudinal direction of the aforementioned diaphragm is not prepared. 
[Claim 18] The aforementioned attachment section in the aforementioned supporter material is an 
electrostrictive actuator according to claim 1 to 17 characterized by being attached in the position used as 
the paragraph of vibration of the aforementioned diaphragm. 

[Claim 19] The electrostrictive actuator according to claim 18 characterized by carrying out abbreviation 
coincidence of the position of the aforementioned attachment section of the aforementioned supporter 
material with the position used as the paragraph of vibration of the aforementioned supporter material 
accompanying vibration of the aforementioned diaphragm. 

[Claim 20] The aforementioned fixed part of the aforementioned supporter material is an electrostrictive 
actuator according to claim 1 to 19 characterized by being located on the driving-direction line for 
[ aforementioned ] a drive. 

[Claim 21] The aforementioned back up plate is an electrostrictive actuator according to claim 1 to 20 
characterized by supplying power to the aforementioned piezoelectric device through the aforementioned 
back up plate by which is a conductor, and the laminating is carried out to the upper and lower sides of 
the aforementioned piezoelectric device, respectively, and the laminating was carried out to the upper and 
lower sides of the aforementioned piezoelectric device. 

[Claim 22] The aforementioned supporter material is an electrostrictive actuator according to claim 1 to 
21 which is a conductor and is characterized by supplying power to the aforementioned piezoelectric 
device through the aforementioned supporter material. 

[Claim 23] The electrostrictive actuator according to claim 1 to 21 characterized by providing further the 
elastic conductor which contacts the vertical side of the aforementioned diaphragm, respectively and puts 
the aforementioned diaphragm between it, and supplying power to the aforementioned piezoelectric 
device through the aforementioned elastic conductor. 

[Claim 24] The electrostrictive actuator according to claim 1 to 21 characterized by providing further the 
lead wire twisted while contacting the circumference of the aforementioned diaphragm, and supplying 
power to a front piezoelectric device through the aforementioned lead wire. 

[Claim 25] The electrostrictive actuator which has a piezoelectric device, and is an electrostrictive 
actuator which drives the candidate for a drive by vibration of the aforementioned piezoelectric device, 
and a laminating is carried out to the upper and lower sides of the aforementioned piezoelectric device, 
and is characterized by having the back up plate formed from a conductor, and supplying power to the 
aforementioned piezoelectric device through the aforementioned back up plate. 

[Claim 26] The electrostrictive actuator characterized by being the electrostrictive actuator which drives 
the candidate for a drive by vibration of the aforementioned piezoelectric device, being formed from a base 
material and a conductor, having [ to have a piezoelectric device, ] the supporter material which supports 
the aforementioned piezoelectric device to the aforementioned base material, and supplying power to the 
aforementioned piezoelectric device through the aforementioned supporter material. 

[Claim 27] The electrostrictive actuator characterized by having a piezoelectric device, being the 
electrostrictive actuator which drives the candidate for a drive by vibration of the aforementioned 
piezoelectric device, having the elastic conductor which contacts the vertical side of the aforementioned 
piezoelectric device, respectively, and puts the aforementioned piezoelectric device between it, and 
supplying power to the aforementioned piezoelectric device through the aforementioned elastic conductor. 
[Claim 28] The electrostrictive actuator characterized by having a piezoelectric device, being the 
electrostrictive actuator which drives the candidate for a drive by vibration of the aforementioned 
piezoelectric device, having the lead wire twisted while contacting the circumference of the 
aforementioned piezoelectric device, and supplying power to the aforementioned piezoelectric device 
through the aforementioned lead wire. 

[Claim 29] The clock characterized by providing an electrostrictive actuator according to claim 1 to 28, 
Rota of the shape of a disk in which a rotation drive is carried out by the aforementioned electrostrictive 
actuator, and the ring-like calender display vehicle rotated on the turning effort of aforementioned Rota. 
[Claim 30] The pocket device characterized by providing an electrostrictive actuator according to claim 1 
to 28 and the cell which supplies power to the aforementioned electrostrictive actuator. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the clock and pocket device which 

equip an electrostrictive actuator and a row with this electrostrictive actuator. 

[0002] 

[Description of the Prior Art] Since the piezoelectric device is excellent in the conversion efficiency from 
electrical energy to mechanical energy, and responsibility, various kinds of electrostrictive actuators using 
the piezoelectricity effect of a piezoelectric device are developed in recent years. This electrostrictive 
actuator is applied to fields, such as a piezo-electric buzzer, an ink-jet head of a printer, or an ultrasonic 
motor. 

[0003] Drawing 38 is the plan showing the ultrasonic motor using the conventional electrostrictive 
actuator typically. As shown in this drawing, this kind of ultrasonic motor pokes, is called mold, makes 
some Rota sides incline at the nose of cam of the oscillating piece combined with the piezoelectric device, 
and is contacted at it. Under such composition, if a piezoelectric device expands and contracts and an 
oscillating piece moves reciprocately in the length direction by the alternating voltage from the oscillation 
section, component of a force will occur in the circumferencial direction of Rota, and Rota will rotate. 
[0004] Moreover, it has two ultrasonic vibrators (piezoelectric device), each ultrasonic vibrator is vibrated 
by the electric resonance frequency of itself, and the technology to which the variation rate of the 
oscillating piece is carried out by this vibration is known (JP, 10-225 151, A). 
[0005] 

[Problem(s) to be Solved by the Invention] However, the variation rate of a piezoelectric device is minute 
although it is based also on applied voltage, and it is usual that it is about several micrometers, and even I 
when vibrating it by the resonance frequency mentioned above, it is the same. For this reason, what a 
variation rate is amplified and is transmitted to Rota by a certain multiplication mechanism is performed. 
However, when a multiplication mechanism is used, in order to move itself, energy is consumed and there 
is a problem that efficiency falls. Moreover, when it minds a multiplication mechanism, there is transfer 
of the driving force to stable Rota that it is difficult also with a bird clapper. 

[0006] Moreover, since a small pocket device like a wrist watch is driven by the cell, it needs to stop power 
consumption and driver voltage low. Therefore, especially when including an electrostrictive actuator in 
such a pocket device, it is required that the energy efficiency should be high and driver voltage should be 
low. 

[0007] By the way, in a clock etc., it is common to transmit the rotation driving force of an electromagnetic 
step motor to a Japanese vehicle etc. intermittently through **** for movement, and to send and drive a 
Japanese vehicle by the calender display mechanism which displays a day, ** etc. On the other hand, 
since a wrist watch twists and carries a belt at a wrist, it has the demand of thin-shape izing for many 
years so that conveniently [ carrying ]. In order to pursue thin shape -ization, it is also necessary to make 
thickness of a calender display mechanism thin. However, since a step motor incorporates a coil and parts 
called Rota in the direction of the outside of a field and is constituted, there is a limitation in making the 
thickness thin. For this reason, the conventional calender mechanism using the step motor had 
structurally the problem of not being suitable in thin shape -ization. 

[0008] Although it is necessary to constitute a calender display mechanism in a dial side in order to 
communalize the mechanical system (the so-called movement) of movement between the clock which has 
a calender display mechanism especially, and a clock without the starting mechanism, thin- shape -izing to 
the extent that it can constitute from an electromagnetic step motor in a dial side is difficult. Therefore, 
by the existence of a display mechanism, the mechanical system of movement needed to be designed 
separately, and the conventional clock needed to manufacture it, and had become a problem at the time of 
raising the productivity. 

[0009] this invention is suitable for small and thin shape -ization, and aims at offering the electrostrictive 



actuator which is stabilized and can transmit driving force, the clock which equipped the row with this, 
and a pocket device while it is made in consideration of the above-mentioned situation and transmits 
vibration of a piezoelectric device efficiently. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
electrostrictive actuator concerning this invention The diaphragm to which the laminating of a base 
material, and the piezoelectric device and back up plate of the tabular which has a longitudinal direction 
was carried out, It is the elastic member which has the fixed part fixed to the aforementioned base 
material, and the attachment section attached in the aforementioned diaphragm. The supporter material 
which gives an elastic force to the aforementioned diaphragm so that the edge of the longitudinal 
direction of the aforementioned diaphragm may contact the aforementioned candidate for a drive is 
provided. When the aforementioned piezoelectric device vibrates to the longitudinal direction of the 
aforementioned diaphragm, it is characterized by for the aforementioned diaphragm vibrating and on the 
other hand driving the aforementioned candidate for a drive to ** in connection with the variation rate of 
the aforementioned diaphragm by this vibration by this vibration. 

[0011] Moreover, the diaphragm to which the laminating of the piezoelectric device and back up plate of 
the tabular in which, as for the electrostrictive actuator concerning this invention, it has a longitudinal 
direction with a base material was carried out, The supporter material which has the fixed part fixed to 
the aforementioned base material, and the attachment section attached in the aforementioned diaphragm, 
and supports the aforementioned diaphragm to the aforementioned base material, The elastic member 
which gives an elastic force to the aforementioned diaphragm so that the edge of the longitudinal 
direction of the aforementioned diaphragm may contact the aforementioned candidate for a drive is 
provided. When the aforementioned piezoelectric device vibrates to the longitudinal direction of the 
aforementioned diaphragm, it is characterized by for the aforementioned diaphragm vibrating and on the 
other hand driving the aforementioned candidate for a drive to ** in connection with the variation rate of 
the aforementioned diaphragm by this vibration by this vibration. 

[0012] According to this composition, a diaphragm vibrates by vibration of a piezoelectric device. On the 
other hand, the candidate for a drive which this diaphragm is made to contact in connection with the 
variation rate of the diaphragm by this vibration is made to drive by **. With this composition, since the 
diaphragm which has the piezoelectric device of a long tabular is used, it is possible to obtain a big 
variation rate at a low battery, and it can drive efficiently. Moreover, since the parts arranged by lapping 
with a diaphragm are unnecessary, if a diaphragm is thin- shape -ized, thin-shape-izing of the whole 
actuator is possible. Moreover, since the diaphragm is made to contact the candidate for a drive, driving 
force which the contact state a diaphragm and for a drive was stabilized and was stabilized more can be 
transmitted. Moreover, since the diaphragm has structure which carried out the laminating of the 
piezoelectric device to the back up plate, breakage of the diaphragm resulting from an excessive 
amplitude or external force etc. can be reduced. Moreover, since it was made for a diaphragm to drive the 
candidate for a drive to ** on the other hand, driving force can be transmitted efficiently. 
[0013] You may make it support the aforementioned diaphragm possible [ rotation ] within the flat 
surface to which this diaphragm belongs. You may make it located in the opposite direction line extended 
from the contacting point the aforementioned diaphragm and for [ aforementioned ] a drive to the driving 
direction and opposite direction for [ aforementioned ] a drive in the rotation center of the aforementioned 
diaphragm at this time, and the aforementioned contacting point in the quadrant formed between the 
orthotomics which are the aforementioned opposite direction line and a line which intersects 
perpendicularly, and are extended to the aforementioned diaphragm side. When doing in this way and the 
candidate for a drive tends to move to an opposite direction by external force etc., and a diaphragm 
rotates, for [ of a diaphragm / an edge and for a drive ] can maintain a contact state, and it can return to 
the position before moving the candidate for a drive to an opposite direction because a diaphragm returns 
to the original position after this. 

[0014] Moreover, the diaphragm to which the laminating of the piezoelectric device and back up plate of 
the tabular in which, as for the electrostrictive actuator concerning this invention, it has a longitudinal 
direction with a base material was carried out, A selection means to choose either of the longitudinal 
oscillation which vibrates the aforementioned diaphragm to the aforementioned longitudinal direction 
within the flat surface to which the aforementioned diaphragm belongs, and crookedness vibration which 
makes the aforementioned diaphragm rock crosswise which intersects perpendicularly with the 
aforementioned longitudinal direction within the aforementioned flat surface, It is the elastic member 
which has the fixed part fixed to the aforementioned base material, and the attachment section attached 
in the aforementioned diaphragm. When the supporter material which gives an elastic force to the 
aforementioned diaphragm is provided so that the edge of the longitudinal direction of the 



aforementioned diaphragm may contact the aforementioned candidate for a drive, and the 
aforementioned longitudinal oscillation is chosen by the aforementioned selection means, the 
aforementioned diaphragm by [ aforementioned ] carrying out longitudinal oscillation When the 
aforementioned candidate for a drive is driven to ** on the other hand in connection with the variation 
rate of the aforementioned diaphragm by this vibration and the aforementioned crookedness vibration is 
chosen by the aforementioned selection means, the aforementioned diaphragm by [ aforementioned ] 
carrying out crookedness vibration It is characterized by driving the aforementioned candidate for a drive 
to the time of the aforementioned longitudinal oscillation, and an opposite direction in connection with 
the variation rate of the aforementioned diaphragm by this vibration. 

[0015] Moreover, the diaphragm to which the laminating of the piezoelectric device and back up plate of 
the tabular in which, as for the electrostrictive actuator concerning this invention, it has a longitudinal 
direction with a base material was carried out, A selection means to choose either of the longitudinal 
oscillation which vibrates the aforementioned diaphragm to the aforementioned longitudinal direction 
within the flat surface to which the aforementioned diaphragm belongs, and crookedness vibration which 
makes the aforementioned diaphragm rock crosswise which intersects perpendicularly with the 
aforementioned longitudinal direction within the aforementioned flat surface, The supporter material 
which has the fixed part fixed to the aforementioned base material, and the attachment section attached 
in the aforementioned diaphragm, and supports the aforementioned diaphragm to the aforementioned 
base material, When the elastic member which gives an elastic force to the aforementioned diaphragm is 
provided so that the edge of the longitudinal direction of the aforementioned diaphragm may contact the 
aforementioned candidate for a drive, and the aforementioned longitudinal oscillation is chosen by the 
aforementioned selection means, the aforementioned diaphragm by [ aforementioned ] carrying out 
longitudinal oscillation When the aforementioned candidate for a drive is driven to ** on the other hand 
in connection with the variation rate of the aforementioned diaphragm by this vibration and the 
aforementioned crookedness vibration is chosen by the aforementioned selection means, the 
aforementioned diaphragm by [ aforementioned ] carrying out crookedness vibration It is characterized 
by driving the aforementioned candidate for a drive to the time of the aforementioned longitudinal 
oscillation, and an opposite direction in connection with the variation rate of the aforementioned 
diaphragm by this vibration. 

[0016] When a selection means chooses longitudinal oscillation, on the other hand, the candidate for a 
drive which this diaphragm is made to contact in connection with the variation rate of the diaphragm by 
the vibration is made to drive according to this composition by **, On the other hand, when a selection 
means chooses incurvation vibration, the candidate for a drive which this diaphragm is made to contact 
in connection with the variation rate of the diaphragm by the vibration is made to drive by the opposite 
direction. Therefore, the candidate for a drive can be driven to a right opposite direction, without 
arranging two or more diaphragms or establishing the mechanism in which the sense of a diaphragm is 
adjusted etc. (i.e., without it causing enlargement of equipment). Moreover, since the parts arranged by 
lapping with a diaphragm are unnecessary, if a diaphragm is thin-shape-ized, thin- shape izing of the 
whole actuator is possible. Moreover, since the diaphragm is made to contact the candidate for a drive, 
driving force which the contact state a diaphragm and for a drive was stabilized and was stabilized more 
can be transmitted. Moreover, since the diaphragm has structure which carried out the laminating of the 
piezoelectric device to the back up plate, breakage of the diaphragm resulting from an excessive 
amplitude or external force etc. can be reduced. 

[0017] You may make it the aforementioned edge side which contacts the aforementioned candidate for a 
drive form the aforementioned diaphragm in the shape of [ which becomes thinner than an other end 
side ] a taper. If it does in this way, it will become possible to enlarge the variation rate by the side of the 
edge which contacts the candidate for a drive. Although irregularity is in the edge in contact with the 
candidate for a drive, and the amount of drives may decrease in response to the influence of this 
irregularity when the variation rate of an edge is small, if a variation rate is expanded as mentioned 
above, driving force can be transmitted more certainly, without being influenced of concavo-convex. 
Moreover, that vibration of the cross direction of a diaphragm resonates and amplifies can suppress 
vibration which is suppressed, that is, bars vibration which drives the candidate for a drive. Therefore, 
driving force can be transmitted more efficiently. 

[0018] Moreover, you may make it have the extension section to which the aforementioned back up plate 
is extended to the side for [ aforementioned ] a drive more thinly than the center section of the 
aforementioned diaphragm, and contacts the side for [ aforementioned ] a drive for [ aforementioned ] a 
drive rather than the aforementioned piezoelectric device. If it does in this way, the variation rate of the 
extension section by vibration of a diaphragm can be enlarged, and driving force can be transmitted more 
efficiently. 



[0019] Moreover, you may make it attach the aforementioned attachment section of the aforementioned 
supporter material in two or more places of the longitudinal direction of the aforementioned diaphragm. 
If it does in this way, transfer of the driving force which the installation position of a diaphragm was 
stabilized and was stabilized more will be attained. 

[0020] Moreover, you may make it attach one of the aforementioned attachment sections of the 
aforementioned supporter material in the position used as the paragraph of vibration of the 
aforementioned diaphragm. If it does in this way, vibrational energy loss of a diaphragm can decrease 
and driving force can be transmitted more efficiently. 

[0021] Moreover, you may be made to carry out abbreviation coincidence of the position of the 
aforementioned attachment section of the aforementioned supporter material with the position of the 
belly of vibration of the aforementioned supporter material accompanying vibration of the 
aforementioned diaphragm. When doing in this way and a diaphragm is supported by two or more places, 
barring vibration of a diaphragm can decrease and driving force can be transmitted more efficiently. 
[0022] Moreover, you may make it the resonance frequency of the longitudinal oscillation of the 
aforementioned diaphragm by vibration of the aforementioned piezoelectric device and the resonance 
frequency of incurvation vibration produced in the aforementioned diaphragm with the reaction force 
received from the aforementioned candidate for a drive when the aforementioned diaphragm vibrates 
become almost the same. If it does in this way, vibration by vibration of a piezoelectric device and 
vibration by the reaction force from the candidate for a drive will resonate, and the edge of a diaphragm 
will come to move along with an elliptical orbit. Thus, if an edge moves along with an elliptical orbit, time 
for an edge and the candidate for a drive to contact will become long, i.e., the variation rate of the edge at 
the time of contact can become large, and driving force can be transmitted more efficiently. 
[0023] Moreover, you may make it form the aforementioned back up plate more thinly than the 
aforementioned piezoelectric device. If it does in this way, the influence of the back up plate which bars 
vibration of a piezoelectric device can decrease, and more efficient driving force transfer can be performed. 
[0024] Moreover, it is made for the aforementioned edge which contacts the candidate for a drive of the 
aforementioned diaphragm to have a height, and you may make it this height contact the aforementioned 
candidate for a drive, thus if it carries out ■- the candidate for a drive a metal -- since the short-circuit 
resulting from the candidate for a drive contacting a piezoelectric device etc. can be prevented and polish 
etc. should carry out only this height that is the contact section for a drive when it is a member, 
manufacture, a maintenance, etc. become easy 

[0025] Moreover, it is made to form in the shape of [ in which the one peak cut and lacked the 
aforementioned diaphragm ] a rectangle, and it cuts and you may make it the lacked portion in the 
aforementioned diaphragm contact the aforementioned candidate for a drive. If it does in this way, 
manufacture and a maintenance will become easy that it cuts and polish etc. should carry out only the 
lacked portion. 

[0026] Moreover, you may make it have the polar zone by which the aforementioned piezoelectric device is 
arranged in the center section of the longitudinal direction of the aforementioned diaphragm, and the 
non-polar zone in which the electrode by which it is arranged at the ends side of the longitudinal direction 
of the aforementioned diaphragm is not prepared. If it does in this way and power will be supplied only to 
the polar zone of the center section of the piezoelectric device, vibration of a piezoelectric-device center 
section will be transmitted to an ends side. Moreover, when resonating by vibration of the center section 
of the piezoelectric device, the deformation by the side of ends becomes large, and it needs to supply power . 
and it is not necessary to make it dare transform the piezoelectric device by the side of ends into an ends 
side. Therefore, power consumption can be reduced, maintaining the amount of displacement of a 
diaphragm, i.e., driving force. 

[0027] Moreover, you may make it attach the aforementioned attachment section in the aforementioned 
supporter material in the position used as the paragraph of vibration of the aforementioned diaphragm. If 
it does in this way, loss of the vibrational energy of a diaphragm can decrease and driving force can be 
transmitted more efficiently. Moreover, you may be made to carry out abbreviation coincidence of the 
position of the aforementioned attachment section of the aforementioned supporter material with the 
position of the paragraph of vibration of the aforementioned supporter material accompanying vibration 
of the aforementioned diaphragm. 

[0028] Moreover, you may make it the aforementioned fixed part of the aforementioned supporter 
material located on the driving-direction line for [ aforementioned ] a drive. If it does in this way, transfer 
of the driving force which the contact position and the degree of contact angle an edge and for a drive of a 
diaphragm were stabilized, and was stabilized more will be attained. 

[0029] Moreover, you may make it supply power to the aforementioned piezoelectric device through the 
aforementioned back up plate by which was made to carry out a laminating to the upper and lower sides 



of the aforementioned piezoelectric device, respectively, and the laminating was carried out to the upper 
and lower sides of the aforementioned piezoelectric device, using a conductor as the aforementioned back 
up plate. If it does in this way, since the back up plate which suppresses breakage of a diaphragm has an 
electric supply function to a piezoelectric device, the flow composition of the exterior and a piezoelectric 
device becomes simple. 

[0030] Moreover, you may make it supply power to the aforementioned piezoelectric device through the 
aforementioned supporter material, using a conductor as the aforementioned supporter material. If it 
does in this way, it will have the support function and electric supply function in which supporter 
material supports a diaphragm, and the flow composition of the exterior and a piezoelectric device will 
become simple. 

[0031] Moreover, the elastic conductor which contacts the vertical side of the aforementioned diaphragm, 
respectively and puts the aforementioned diaphragm between it is provided further, and you may make it 
supply power to the aforementioned piezoelectric device through the aforementioned elastic conductor. If 
it does in this way, the flow composition of the exterior and a piezoelectric device will become simple. 
[0032] Moreover, the lead wire twisted while contacting the circumference of the aforementioned 
diaphragm is provided further, and you may make it supply power to a front piezoelectric device through 
the aforementioned lead wire. If it does in this way, the flow composition of the exterior and a 
piezoelectric device will become simple. 

[0033] Moreover, the electrostrictive actuator concerning this invention has a piezoelectric device, it is an 
electrostrictive actuator which drives the candidate for a drive by vibration of the aforementioned 
piezoelectric device, and a laminating is carried out to the upper and lower sides of the aforementioned 
piezoelectric device, it is equipped with the back up plate formed from a conductor, and is characterized 
by supplying power to the aforementioned piezoelectric device through the aforementioned back up plate. 
According to this composition, since the back up plate is ****(ed) by the upper and lower sides of a 
piezoelectric device, breakage of the piezoelectric device by the excessive amplitude or external force can 
be reduced. Moreover, since the electric power supply to a piezoelectric device can be performed through 
this back up plate, the flow composition to a piezoelectric device becomes simple. 

[0034] Moreover, the electrostrictive actuator concerning this invention is an electrostrictive actuator 
which drives the candidate for a drive by vibration of the aforementioned piezoelectric device, it is formed 
from a base material and a conductor, is equipped [ it has a piezoelectric device, and ] with the supporter 
material which supports the aforementioned piezoelectric device to the aforementioned base material, 
and is characterized by supplying power to the aforementioned piezoelectric device through the 
aforementioned supporter material. According to this composition, it will have the support function and 
electric supply function in which supporter material supports a piezoelectric device, and the flow 
composition of the exterior and a piezoelectric device becomes simple. 

[0035] Moreover, the electrostrictive actuator concerning this invention is equipped with the elastic 
conductor which has a piezoelectric device, is the electrostrictive actuator which drives the candidate for a 
drive by vibration of the aforementioned piezoelectric device, contacts the vertical side of the 
aforementioned piezoelectric device, respectively, and puts the aforementioned piezoelectric device, and is 
characterized by supplying power to the aforementioned piezoelectric device through the aforementioned 
elastic conductor. According to this composition, the flow composition of the exterior and a piezoelectric 
device becomes simple. 

[0036] Moreover, the electrostrictive actuator concerning this invention has a piezoelectric device, is an 
electrostrictive actuator which drives the candidate for a drive by vibration of the aforementioned 
piezoelectric device, is equipped with the lead wire twisted while contacting the circumference of the 
aforementioned piezoelectric device, and is characterized by supplying power to the aforementioned 
piezoelectric device through the aforementioned lead wire. According to this composition, the flow 
composition of the exterior and a piezoelectric device becomes simple. 

[0037] Moreover, the clock concerning this invention is characterized by providing an electrostrictive 
actuator according to claim 1 to 22, Rota of the shape of a disk in which a rotation drive is carried out by 
the aforementioned electrostrictive actuator, and the ring-like calender display vehicle rotated on the 
turning effort of aforementioned Rota. Since the electrostrictive actuator built in is the structure suitable 
for thin shape ization according to this composition, thin shapeization becomes easy about the whole 
clock. Moreover, since the electrostrictive actuator built in is efficient, the consumption energy of the 
whole clock can be reduced. 

[0038] Moreover, the pocket device concerning this invention is characterized by providing an 
electrostrictive actuator according to claim 1 to 22 and the cell which supplies power to the 
aforementioned electrostrictive actuator. Since the electrostrictive actuator built in is suitable for thin 
shape ization according to this composition and the efficient electrostrictive actuator is carried while thin 



shapeization of thd whole device becomes easy, a battery life becomes long and is suitable as a pocket 

device. 

[0039] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained with 
reference to a drawing. 

A. Calender display mechanism **** of a 1st operation gestalt Al. wrist watch and drawing 1 are 
drawings showing the calender display mechanism of a wrist watch equipped with the electrostrictive 
actuator concerning the 1st operation gestalt of this invention. As shown in this drawing, this calender 
display mechanism is equipped with an electrostrictive actuator Al, Rota 100, the middle vehicle 101, 
and the ring like Japanese vehicle 102 by which a day and ** were written. 

[0040] Rota 100 supported to revolve by the cope plate (base material) 103 is made to carry out a rotation 
drive in the direction shown by the arrow Y in drawing by the electrostrictive actuator Al. In this Rota 
100, the middle vehicle 101 supported to revolve by the cope plate 103 has geared, and the Japanese 
vehicle 102 has geared in the middle vehicle 101. By this composition, the Japanese vehicle 102 is rotated 
with rotation of Rota 100 driven to an electrostrictive actuator Al by the direction shown by the arrow Z 
in drawing. 

[0041] Next, the composition of the clock incorporating the calender display mechanism mentioned above 
is explained using drawing 2 . In this drawing, the calender display mechanism mentioned above into the 
slash portion is incorporated. The disk-like dial 201 is formed in the calender display mechanism (slash 
portion) bottom. In order to display the date, the window part 202 is formed in a part of periphery section 
of this dial 201, and the date written by the Japanese vehicle 102 can be peeped into now through a 
window part 202. The movement 204 which drives movement 203 is formed in the dial 201 bottom. The 
display of the day displayed on the window part 202 mentioned above, **, etc. switches by rotating the 
Japanese vehicle 102 under this composition. 

[0042] A-2. Explain the electrostrictive actuator concerning this operation gestalt with reference to the 
composition next drawing 3 , and drawing 4 of an electrostrictive actuator. As shown in drawing 3 , the 
electrostrictive actuator Al is equipped with the diaphragm 10 of the long tabular formed in the 
longitudinal direction of drawing for a long time, and the supporter material 11 which supports this 
diaphragm 10 to a cope plate 103 (refer to drawing 1 ). 

[0043] The height 36 protrudes on the edge 35 of the longitudinal direction of a diaphragm 10 towards the 
Rota 100 side, and this height 36 touches the side of Rota 100. Since what is necessary is to work polish 
etc. only to a height 36 in order to maintain the state of the contact surface with Rota 100 etc. by forming 
such a height 36, management of the contact section with Rota 100 becomes easy, moreover - as a height 
36 ■■ a conductor ■- or - un - although the thing of a conductor can be used -- un — even if it contacts Rota 
100 generally formed from a metal, piezoelectric devices 30 and 31 can be prevented from short-circuiting, 
if it is made to form from a conductor 

[0044] The end section (attachment section) 37 of the supporter material 11 is attached in the mist and 
Rota 100 side from the center of the longitudinal direction of a diaphragm 10. The other end (fixed part) 
38 of the supporter material 11 is supported by the cope plate 103 (refer to drawing 1 ) with the screw 39. 
The supporter material 11 is supported where a diaphragm 10 is energized to the Rota 100 side, and 
thereby, the height 36 of a diaphragm 10 is made to contact the side of Rota 100 to it under this 
composition by the elastic force. 

[0045] As shown in drawing 4 , the diaphragm 10 has a laminated structure which has arranged the back 
up plates 32, such as small stainless steel thicker than these piezoelectric devices 30 and 31, between two 
piezoelectric devices 30 and 31. Thus, damage on the diaphragm 10 resulting from the fault amplitude 
and external force of a diaphragm 10 can be reduced by arranging back-up -plate 32 among piezoelectric 
devices 30 and 31. Moreover, it is made not to bar vibration of piezoelectric devices 30 and 31 as much as 
possible by using a small thing thicker than piezoelectric devices 30 and 31 as a back up plate 32. 
[0046] On the field of the piezoelectric devices 30 and 31 arranged up and down, the electrode 33 is 
arranged, respectively. Voltage is supplied from the flow composition later mentioned to piezoelectric 
devices 30 and 31 through this electrode 33. Here, as piezoelectric devices 30 and 31, they are titanic-acid 
zirconic-acid lead (PZT (trademark)), crystal, a lithium niobate, a barium titanate, a lead titanate, 
meta-niobic acid lead, a polyvinylidene fluoride, and zinc niobic acid lead (Pb(Znl/3 Nb 2/3)03 l x Pb Ti 
03 x) (x changes with composition.). About x= 0.09 and scandium niobic-acid lead (Pb (Scl/2Nb 1/2) (l-x 
Tix)) (03) x change with composition. Various kinds of things, such as about x= 0.09, can be used. 
[0047] If alternating voltage is impressed to piezoelectric devices 30 and 31 through an electrode 33 from 
the drive circuit mentioned later, a diaphragm 10 will vibrate, when piezoelectric devices 30 and 31 
expand and contract. In that case, as shown in drawing 5 , a diaphragm 10 will vibrate by the 
longitudinal oscillation expanded and contracted in a longitudinal direction, and a diaphragm 10 will 



vibrate in the direction shown by the drawing 3 Nakaya mark by this (unladen, i.e., the state where the 
height 36 does not touch Rota 100). Moreover, a bigger variation rate can be obtained by low driver 
voltage by considering as the structure where the laminating of the piezoelectric devices 30 and 31 of a 
long tabular was carried out, carrying out parallel connection of the diaphragm 10, and driving it, as 
mentioned above. 

[0048] A3. Explain operation of an electrostrictive actuator, next operation of the electrostrictive actuator 
Al of the above-mentioned composition. First, if voltage is impressed to a diaphragm 10 from the drive 
circuit which is not illustrated, it will bend and vibrate by expansion and contraction of piezoelectric 
devices 30 and 31, and as shown in drawing 3 , after the height 36 has contacted Rota 100, a diaphragm 
10 will vibrate in the direction of an arrow. Rota 100 is rotated in connection with the height 36 by this 
vibration by the direction of the arrow in drawing. Thus, by rotating Rota 100, the Japanese vehicle 102 is 
rotated through the middle vehicle 101 (refer to drawing 1 ), and the day and ** which are displayed 
switch. 

[0049] Here, in an electrostrictive actuator Al, since the height 36 made to contact Rota 100 is formed in 
the position [ center line / of the diaphragm 10 shown with the alternate long and short dash line in 
drawing ] shifted, in a diaphragm 10, crookedness vibration as shown in drawing 6 arises with the 
reaction force from the side of Rota 100. The amplitude of vibration which will be produced in a 
diaphragm 10 if applied voltage, the configuration of a diaphragm 10, the position of a height 36, etc. are 
set up so that it may get blocked and resonate the oscillation frequency of this crookedness vibration and 
the longitudinal oscillation produced by expansion and contraction of piezoelectric devices 30 and 31 
carries out [ an amplitude ] abbreviation coincidence becomes large. Thus, if the longitudinal oscillation 
by expansion and contraction of piezoelectric devices 30 and 31 and crookedness vibration mentioned 
above are resonated, as shown in drawing 7 , a height 36 will come to move along with an elliptical orbit. 
That is, if longitudinal oscillation and resonating crookedness vibration are excited, a height 36 will move 
along with a bigger elliptical orbit. Thus, if it is made for a height 36 to move along with a big elliptical 
orbit, time for a height 36 to contact Rota 100 will become long, and the variation rate of the height 36 at 
the time of contact will become large. Therefore, if the longitudinal oscillation by expansion and 
contraction of piezoelectric devices 30 and 31 and crookedness vibration which resonates are made to 
induce, more efficient driving force transfer can be performed. 

[0050] Moreover, in this electrostrictive actuator Al, since the height 36 is energized by the elastic force of 
the supporter material 11 at the Rota 100 side, friction sufficient between Rota 100 and a height 36 is 
obtained. Thereby, it is reduced that a height 36 and Rota 100 slip and the stable driving force transfer to 
Rota 100 of it is attained from a height 36. Furthermore, contact can be maintained even if there are a a 
size error, aging, etc. In addition, in order to induce the crookedness vibration by the reaction force from 
Rota 100 mentioned above, you may make it prepare in addition to the position of illustration of a height 
36 that the contact section 36 with Rota 100 in a diaphragm 10, i.e., a height, has just shifted from the 
center line of a diaphragm 10. 

[0051] Moreover, the edge 37 of the supporter material 11 is attached in the position used as the 
paragraph of the amplitude of the center line of the diaphragm 10 shown by the drawing 8 destructive 
line, i.e., the position where an amplitude serves as the minimum, in the electrostrictive actuator Al 
concerning this operation gestalt. Specifically, it is attached in the Rota 100 side rather than the center 
section of the longitudinal direction of a diaphragm 10. Although the center section of the longitudinal 
direction of a diaphragm 10 became the paragraph of vibration at the time of a no-load in the case of- like 
[ rectangle ] as the diaphragm 10 mentioned above, as this indicated drawing 8 in fact that it mentioned 
above under the influence of the reaction force from Rota 100 etc., the paragraph of vibration is because it 
will be located in the Rota 100 side rather than a center section. Thus, by supporting a diaphragm 10 in 
the position used as the paragraph of vibration, loss of vibrational energy decreases and more efficient 
driving force transfer is attained. Moreover, if it is made mostly in agreement [ the position of the 
paragraph of vibration of the supporter material 11 accompanying vibration of a diaphragm 10 ] with the 
edge 37 of the supporter material 11, loss of vibrational energy can be reduced further. 
[0052] Furthermore, in the electrostrictive actuator Al concerning this operation form, since the 
diaphragm 10 of the structure where the laminating of piezoelectric devices 30 and 31 and the back up 
plate 32 was carried out can carry out the rotation drive of Rota 100, without minding amplifier material, 
composition becomes simple and the miniaturization of equipment becomes easy. Moreover, they are only 
a diaphragm 10 and the supporter material 11, and since the laminating of the mechanical component of 
an electrostrictive actuator Al is not carried out in the thickness direction (space perpendicular direction 
of drawing 1 ) in parts etc., thin- shape izing is also easy for it. 

[0053] Moreover, it is the composition driven in an electrostrictive actuator Al only in the direction which 
shows Rota 100 by the arrow in drawing, there is neither another diaphragm for driving Rota 100 to an 



opposite direction nor a mechanism in which the contact direction to Rota 100 of a diaphragm is changed, 
namely, since there are few elements which bar vibration of a diaphragm 10, driving force can be 
transmitted more efficiently. 

[0054] Moreover, since it is the composition of on the other hand driving Rota 100 only to **, although it is 
necessary to regulate the rotation to the opposite direction of Rota 100 in the electrostrictive actuator Al 
concerning this operation form, Rota 100 may rotate reversely by external force etc. For example, when 
the reverse rotation force exceeding the frictional force between a height 36 and Rota 100 arises, both will 
slide and the inverse rotation of Rota 100 will be permitted. However, in the electrostrictive actuator Al 
concerning this operation form, when Rota 100 tends to rotate reversely since the supporter material 11 
had not the rigid body but elasticity as shown in drawing 9 ,it permits that a diaphragm 10 rotates after 
the height 36 has contacted Rota 100 with the inverse rotation of Rota 100. And a diaphragm 10 returns 
to the position of the bottom shown with the alternate long and short dash line in drawing by the elastic 
force of the supporter material 11. Since a height 36 and Rota 100 touch at this time, according to the 
return of a diaphragm 10, Rota 100 also comes to return in the right direction. Therefore, the inverse 
rotation of Rota 100 is controllable. As shown in drawing 10 , here with this operation form The line B 
extended from the point of contact A of Rota 100 and a height 36 to the driving direction and opposite 
direction of Rota 100 in Point A in the rotation center of a diaphragm 10 It is set up so that a rotation 
center may be located in the quadrant formed in Point A by Line B and the line C which intersects 
perpendicularly, and it is made as [ permit / that a diaphragm 10 rotates centering on the edge 38 of the 
supporter material 11 which belongs in the quadrant specifically mentioned above ]. By establishing a 
rotation center in such a position, as mentioned above, rotation and return operation are performed by 
the diaphragm 10, and the inverse rotation of Rota 100 can be suppressed. 

[0055] Moreover, it also becomes possible to make the path of Rota 100 large-sized, without causing 
enlargement of the size of the whole calender display mechanism, since the miniaturization of 
electrostrictive actuator Al the very thing is easy, when an electrostrictive actuator Al is applied to a 
calender display mechanism, as mentioned above. Therefore, rotation torque of Rota 100 obtained from 
an electrostrictive actuator Al can be enlarged, without enlarging voltage which carries out a seal of 
approval to piezoelectric devices 30 and 31. 

[0056] A- 4. The electrostrictive actuator concerning this invention which is the modification of an 
electrostrictive actuator is not limited to the operation form mentioned above, and the following various 
deformation is also possible for it. 

[0057] A-4-1. Although it was made to form a height 36 in the contact section with Rota 100 in a 
diaphragm 10, the notching section 90 which cut and lacked the vertex in Rota 100 of the rectangle like 
diaphragm 10 is formed, and you may make it make the notching section 90 contact the side of Rota 100 
in the electrostrictive actuator Al shown in the operation form in which the 1st carried out modification 
****, as shown in drawing 11 . Also in this case, management of the surface state of the notching section 
90 becomes easy like the height 36 mentioned above. 

[0058] A-4-2. Although it was made to form an electrode 33 on the whole surface of piezoelectric devices 
30 and 31, an electrode 33 is arranged only near the center section of the piezoelectric devices 30 and 31, 
and you may make it not arrange an electrode 33 to an ends side with the 2nd modification and operation 
form mentioned above, as shown in drawing 12 . That is, piezoelectric devices 30 and 31 may be made to 
consider as the composition which has the electrode section which has an electrode on the field, and the 
non-electrode section located at the ends side. Low driver voltage -ization is attained maintaining the 
driving force to Rota 100, if it does in this way. When this vibrates a diaphragm 10 on the 
natural-vibration frequency, the variation rate by the side of the ends of the diaphragm 10 by the 
vibration is large enough, and even if it carries out the seal of approval of the voltage to the portion and 
makes the piezoelectric devices 30 and 31 by the side of ends expand and contract, what enlarges a 
variation rate further is because it does not become. 

[0059] A-4-3. Although it was made to use the rectangle -like diaphragm 10, you may make it the Rota 100 
side use the diaphragm 95 of the shape of a taper which becomes thin with the 3rd modification and 
operation gestalt mentioned above, as shown in drawing 13 . What is necessary is just to carry out the 
laminating of taper-like a piezoelectric device and a back up plate like the diaphragm 10 mentioned above, 
when producing the diaphragm 95 of such a configuration. If such a diaphragm 95 is used, the variation 
rate of the edge 96 of Rota 100 of a diaphragm 10 will become large, and the transmission efficiency of 
driving force will improve. Moreover, since the length of the cross direction which is the vertical direction 
of drawing becomes uneven, resonance of the cross direction of a diaphragm 10 can be suppressed, namely, 
a crosswise vibration can be reduced. 

[0060] A- 4- 4. You may make it form the horn section (extension section) 110 which extends from a 
diaphragm 10 to the Rota 100 side, as shown in the 4th modification and drawing 14 . In forming such the 



horn section 110, as shown in drawing 15 , to produce in the configuration which contained the horn 
section 110 like illustration of a back up plate 32, and what is necessary is made just to carry out the 
laminating of the piezoelectric devices 30 and 31 to the upper and lower sides of this, respectively. Under 
this composition, if a diaphragm 10 is vibrated, a diaphragm 10 and the horn section 110 will vibrate with 
an amplitude as shown by the drawing 14 destructive line. Therefore, the variation rate at the nose of 
cam of the horn section 110 which contacts Rota 100 becomes large, and driving force grant can be 
performed efficiently. In addition, the horn section 110 may be the thing of a configuration as shown not 
only in a configuration as shown in drawing 14 but in drawing 16 . 

[0061] A-4-5. You may make it the edge 38 of the supporter material 11, i.e., the portion fixed to a cope 
plate 103, mostly located on the line S, i.e., the driving- direction line in the contacting point of Rota 100 
and a height 36, perpendicular to the direction of the forcing force F from a height, the tangent of a height 
36 and Rota 100, i.e., the oscillating initial state, of a diaphragm 10, 36 to Rota 100, as shown in the 5th 
modification and drawing 17 . When having arranged a diaphragm 10, the supporter material 11, and 
Rota 100 so that it might become such physical relationship and the position of the supporter material 11 
and a diaphragm 10 is finely tuned centering on the edge 38 fixed with the screw 39 in order to adjust the 
forcing force to Rota 100 of a height 36 etc., the contact position or angle of Rota 100 and a height 36 
cannot change, but always stabilized driving force grant can be performed. Moreover, change of the 
diaphragm resulting from a configuration, a position gap, aging, etc. and the degree of contact angle of 
Rota can be prevented. 

[0062] A- 4- 6. You may make it support the ends side of the longitudinal direction of a diaphragm 10 by 
two supporter material 11, respectively, as shown in the 6th modification and drawing 18 . If it does in 
this way, vibration which suppresses vibration of the cross direction (the vertical direction of drawing) of 
a diaphragm 10, that is, serves as hindrance of vibration of the longitudinal direction of drawing which is 
needed for the drive of Rota 100 can be suppressed. In this case, if it is mostly in agreement with the 
position where the edge 37 in the supporter material 11 serves as a belly of vibration of the supporter 
material 11 accompanying vibration of a diaphragm 10, for example, the length of the supporter material 
11 is made into the length used as one fourth of the oscillatory wave length of the supporter material 11 
as shown in drawing 19 , hindrance and a bird clapper will decrease vibration of the longitudinal 
direction of drawing of a diaphragm 10, and efficiency will improve further. 

[0063] Moreover, when supporting a diaphragm 10 by two supporter material 11 in this way, the position 
which serves as a paragraph of vibration of a diaphragm 10 by one of the supporter material 11 is 
supported, and you may make it support the edge of Rota 100 in a diaphragm 10 by the supporter 
material 11 of another side, as shown in drawing 20 . While loss of vibrational energy will decrease since 
it is made for one supporter material 11 to support the paragraph of vibration if it does in this way, the 
supporter material 11 of another side can suppress vibration of the cross direction near the contact 
section with Rota 100. 

[0064] A-4-7. Although it was made for the supporter material 11 to energize a diaphragm 10 to the Rota 
100 side, the spring member (elastic member) 180 is formed and you may make it energize a diaphragm 
10 to the Rota 100 side with the 7th modification and operation gestalt mentioned above, as shown in 
drawing 21 . as shown in this drawing, the supporter material 11 attaches in the drawing bottom of a 
diaphragm 10 having - **** - the diaphragm 10 bottom - a spring - the end of a member 180 is 
attached a spring - the other end of a member 180 is supported by the pin 181 set up by the cope plate 
103 (refer to drawing 1 ) Thereby, a diaphragm 10 is energized at the Rota 100 side which is the drawing 
bottom, and a height 36 is made to contact the side of Rota 100 to it. thus, a spring - if a member 180 is 
formed and a diaphragm 10 is energized to the Rota 100 side, driving force stabilized like the 
electrostrictive actuator Al of the operation gestalt mentioned above can be transmitted 
[0065] thus, the spring which energizes the supporter material 11 which supports a diaphragm 10, and a 
diaphragm 10 to the Rota 100 side - what is necessary is just to enable it to rotate a diaphragm 10 
centering on the position of an edge 38 like illustration in the quadrant formed by Line B and Line C like 
the operation gestalt mentioned above, as shown in drawing 22 , when a member 180 is formed After a 
diaphragm 10 rotates in connection with the inverse rotation of Rota 100 as shown in drawing 23 when 
doing in this way and Rota 100 tends to rotate reversely by external force, when a diaphragm 10 returns 
to the original position, in connection with the return of a diaphragm 10, Rota 100 can return in the right 
direction and can suppress the inverse rotation of Rota 100. 

[0066] in addition - such - the supporter material 11 and a spring when a member 180 is formed, a 
diaphragm 10 may be formed in the shape of a taper, and you may make it prepare the horn section (to 
refer to drawing 14 ), as shown in drawing 24 

[0067] A-4-8. In the 8th modification and operation form mentioned above, although the diaphragm 10 
had become the structure which carried out the laminating of the piezoelectric devices 30 and 31 to the 



upper and lower sides of a back up plate 32, respectively, you may be made to carry out the laminating of 
the back up plate 32 to the upper and lower sides of not only this but one piezoelectric device 251, 
respectively. In this case, what is necessary is to support the upper back up plate 32 by supporter 
material 11a, to support the lower layer back up plate 32 by supporter material lib, and just to form a 
back up plate 32 and the supporter material 11a and lib by the conductor, as shown in drawing 25 . You 
may make it supply driver voltage to a piezoelectric device 251 under this composition through the 
supporter material 11a and lib and a back up plate 32 from the drive circuit 250. If it does in this way, it 
will have the flow function which supplies driver voltage to a piezoelectric device 251 in addition to the 
function supported while the supporter material 11a and lib energizes a diaphragm 10 to the Rota 100 
side. Therefore, it becomes unnecessary to prepare the flow composition for supplying driver voltage to a 
piezoelectric device 251 independently, and composition becomes simple. Moreover, the flow parts used as 
the hindrance of vibration of a diaphragm 10 etc. become unnecessary, and efficient driving force transfer 
can be performed. 

[0068] A-4-9. As shown in the 9th modification, drawing 26 , and drawing 27 , when using the diaphragm 
10 which carried out the laminating of the piezoelectric devices 30 and 31 to the back up plate 32 at the 
upper and lower sides, respectively, you may make it supply driver voltage to piezoelectric devices 30 and 
31 from the drive circuit 250 through the supporter material 11c and lid formed from a conductor. 
[0069] Supporter material 11c is made by the diaphragm 10 side by the configuration which branches to 
two, and has the upper-limit section 260 which branched to the up side (space near side of drawing 26 ), 
and the soffit section 261 which branched to the down side (space back side of drawing). The upper-limit 
section 260 is attached in the electrode 33 formed on the field of a piezoelectric device 30 by solder, the 
electroconductive glue, etc., and the soffit section 261 is attached in the electrode 33 formed on the field of 
a piezoelectric device 31 by solder, the electroconductive glue, etc. On the other hand, supporter material 
lid is attached in the back up plate 32, and, thereby, driver voltage is supplied to piezoelectric devices 30 
and 31 from the drive circuit 250. Also in this case, as mentioned above, while having the function in 
which the supporter material 11c and lid supports a diaphragm 10, it will have a flow function to 
piezoelectric devices 30 and 31, and while composition becomes simple, efficient driving force transfer can 
be performed. 

[0070] A- 5. Explain the flow composition to an electrostrictive actuator, next the flow composition which 
supplies driver voltage to the piezoelectric device of the electrostrictive actuator of various modes 
mentioned above from a drive circuit. Although you may make it supply driver voltage to a piezoelectric 
device from a drive circuit through the supporter material formed from a conductor as the octavus 
mentioned above and the 9th modification explained, you may make it supply driver voltage to a 
piezoelectric device with flow composition as shown in drawing 28 . it is shown in this drawing - as - this 
flow composition - an elastic C character -like flow - the vertical side (electrode 33) of a diaphragm 10 
was made to pinch by the member 280, and wiring is connected to the drive circuit 250 from the back up 
plate 32 such an elastic flow - if a member 280 is used, though it is simple composition, driver voltage can 
be supplied to the piezoelectric devices 30 and 31 by which the laminating was carried out up and down 
from the drive circuit 250 

[0071] Moreover, you may make it supply driver voltage to piezoelectric devices 30 and 31 from the drive 
circuit 250 through the lead wire 290 which twisted lead wire 290 and was twisted around the diaphragm 
10, as shown in drawing 29 and drawing 30 . Even if it does in this way, driver voltage can be supplied to 
piezoelectric devices 30 and 31 with simple flow composition, in addition, it mentioned above ■- as — an 
elastic flow - when supplying voltage through a member 280 or lead wire 290, the laminated structure of 
a diaphragm 10 may be the structure where an electrode is arranged in a vertical side, and may be the 
thing of the structure where the back up plate which becomes in a conductor is arranged in a vertical side / 
moreover, the elastic flow mentioned above when voltage was supplied to a piezoelectric device besides 
the diaphragm which is the laminated structure of a piezoelectric device and a back up plate - a member 
280 and lead wire 290 can be used 

[0072] B. Explain the electrostrictive actuator concerning the 2nd operation gestalt, next the 2nd 
operation gestalt of this invention. As shown in drawing 31 , the electrostrictive actuator concerning the 
2nd operation gestalt has composition equipped with the diaphragm 310 instead of the diaphragm 10 of 
the electrostrictive actuator Al concerning the 1st operation gestalt. 

[0073] As shown in drawing 32 , the diaphragm 310 differs from the diaphragm 10 like the diaphragm 10 
in the 1st operation gestalt a piezoelectric device 30 and in that Electrodes 33a, 33b, 33c, and 33d are 
arranged on 31, as it is shown in the upper and lower sides of a back up plate 32 at drawing 33 , although 
it is a piezoelectric device 30 and the structure which 31 each carried out the laminating. As shown in this 
drawing, in the diaphragm 310, the piezoelectric device 30 was divided into four (although illustration is 
not carried out, its same is said of the piezoelectric device 31) fields, and Electrodes 33a, 33b, 33c, and 33d 



are arranged on the divided field, respectively. 

[0074] Thus, the flow composition which supplies driver voltage is explained to the electrodes 33a, 33b, 
33c, and 33d arranged on four fields of a piezoelectric device 30 using drawing 34 . As shown in this 
drawing, the mode which supplies driver voltage to all the electrodes 33a, 33b, 33c, and 33d, and the 
mode supplied to Electrodes 33a and 33d from a power supply 340 can be switched now from a power 
supply 340 by switching ON/OFF of a switch (selection means) 341. 

[0075] Here, a diaphragm 310 expands and contracts in a longitudinal direction, and a switch 341 is made 
by ON, and when the mode which supplies driver voltage to all the electrodes 33a, 33b, 33c, and 33d is 
chosen, as shown in drawing 35 (a), it carries out longitudinal oscillation to the longitudinal direction of a 
diaphragm 310 like the 1st operation gestalt mentioned above (it considers as longitudinal-oscillation 
mode hereafter). Incurvation vibration is carried out crosswise (the vertical direction of drawing) within 
the flat surface to which, as for a diaphragm 310, a diaphragm 310 belongs as the piezoelectric device of 
only the field where driver voltage was impressed when the mode which a switch 341 is made on the other 
hand at OFF, and supplies driver voltage only to Electrodes 33a and 33d was chosen expands and 
contracts and it is shown in drawing 35 (b) (it considers as the following and incurvation oscillation mode). 
Thus, the oscillation mode of a diaphragm 310 can be chosen now by switching a switch 341. 
[0076] In the electrostrictive actuator concerning the 2nd operation form, as mentioned above, Rota 100 
can be driven using the diaphragm 310 which can switch the two oscillation modes, and the driving 
direction of Rota 100 can have been switched now by switching the oscillation mode. When 
longitudinal-oscillation mode is chosen, as shown in drawing 36 , the driving force of facing the right in 
drawing is given by the longitudinal oscillation of a diaphragm 310 from the contact section of Rota 100 
and a height 36, and, thereby, Rota 100 is rotated by it by the counterclockwise rotation in drawing. 
[0077] On the other hand, when the crookedness oscillation mode is chosen, as shown in drawing 37 , the 
driving force of facing up in drawing is given by crookedness vibration of a diaphragm 310 from the 
contact section of Rota 100 and a height 36, and, thereby, Rota 100 is rotated to the clockwise rotation in 
drawing. 

[0078] In the electrostrictive actuator concerning the 2nd operation form, Rota 100 can be driven to the 
right direction and an opposite direction by switching a switch 341. Since it was made to switch the 
driving direction by switching the oscillation mode of a diaphragm 310 as mentioned above, it is not 
necessary to prepare a diaphragm for every driving direction, or to prepare the regulatory mechanism 
which adjusts the physical relationship of a diaphragm and Rota which is a candidate for a drive. 
Therefore, it is possible to switch a driving direction to right reverse, without causing complication of 
composition, and enlargement of equipment. 

[0079] In addition, also in the electrostrictive actuator concerning the 2nd operation form, various 
deformation is possible like the 1st operation form mentioned above. For example, you may make it 
prepare the notching section in a diaphragm 310 instead of a height 36 (refer to drawing 11 ). Moreover, 
you may make it the edge 38 of the supporter material 11 located on the tangent of the height 36 of a 
diaphragm 310, and Rota 100 (refer to drawing 17 ). Moreover, in addition to the supporter material 11, a 
spring member is prepared, and you may make it energize a diaphragm 310 to the Rota 100 side by this 
spring member (refer to drawing 21 ). 

[0080] C. Although it had become the composition that an electrostrictive actuator carried out the 
rotation drive of disk-like Rota in various operation gestalten which are modifications and which were 
mentioned above, the candidate for a drive is not limited to this, and makes the diaphragm mentioned 
above to the abbreviation rectangular parallelepiped-like member contact, and you may make it drive 
this rectangular parallelepiped-like member to the longitudinal direction. 

[0081] Moreover, the electrostrictive actuator concerning various operation gestalten mentioned above 
can also be carried and used for pocket devices other than the clock by which a cell drive is carried out 
also besides being carried in the calender display mechanism of a clock. 
[0082] 

[Effect of the Invention] Since the diaphragm which has the piezoelectric device of a long tabular is used 
according to this invention as explained above, it is possible to obtain a big variation rate at a low battery, 
and the candidate for a drive can be driven efficiently. Moreover, since the parts arranged by lapping with 
a diaphragm are unnecessary, if a diaphragm is thin- shape -ized, thin-shape izing of the whole actuator is 
possible. Moreover, since the diaphragm is made to contact the candidate for a drive, driving force which 
the contact state a diaphragm and for a drive was stabilized and was stabilized more can be transmitted. 
Moreover, since the diaphragm has structure which carried out the laminating of the piezoelectric device 
to the back up plate, breakage of the diaphragm resulting from an excessive amplitude or external force 
etc. can be reduced. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing ll It is the plan showing the calender display mechanism of the clock equipped with the 
electrostrictive actuator concerning the 1st operation gestalt of this invention. 

[Drawing 2l It is the sectional side elevation showing the outline composition of the clock incorporating 
the aforementioned calender display mechanism. 

[Drawing 31 It is the plan showing the aforementioned whole electrostrictive actuator composition. 
[Drawing 4l It is the sectional side elevation showing the diaphragm which is the component of the 
aforementioned electrostrictive actuator. 

[Drawing 5l The aforementioned diaphragm is drawing showing signs that longitudinal oscillation is 
carried out. 

[Drawing 6l When the aforementioned diaphragm vibrates, it is drawing showing signs that incurvation 
vibration is carried out with the reaction force from Rota of the aforementioned calender display 
mechanism. 

[Drawing 7l It is drawing for explaining the orbit of a height prepared in the aforementioned diaphragm 
at the time of the aforementioned incurvation vibration. 

[Drawing 81 0 which is drawing for explaining an amplitude at the time of vibration of the aforementioned 
diaphragm. 

[Drawing 9l It is drawing for explaining the state of the aforementioned diaphragm when aforementioned 
Rota tends to rotate reversely. 

[Drawing 101 It is drawing for explaining the position based on [ which is supported free / rotation of the 
aforementioned diaphragm ] rotation. 

[Drawing 111 It is the plan showing the 1st modification of the aforementioned electrostrictive actuator. 
[Drawing 121 It is the sectional side elevation showing the diaphragm in the 2nd modification of the 
aforementioned electrostrictive actuator. 

[Drawing 13l It is the plan showing the 3rd modification of the aforementioned electrostrictive actuator. 
[Drawing 14l It is the plan showing the 4th modification of the aforementioned electrostrictive actuator. 
[Drawing 15l It is drawing for explaining the manufacture method of the diaphragm of the 4th 
modification of the aforementioned electrostrictive actuator. 

[Drawing 161 It is drawing showing other modifications of the 4th modification of the aforementioned 
electrostrictive actuator. 

[Drawing 171 It is the plan showing the 5th modification of the aforementioned electrostrictive actuator. 
[Drawing 181 It is the plan showing the 6th modification of the aforementioned electrostrictive actuator. 
[Drawing 191 It is drawing for explaining the amplitude of the supporter material which is the component 
of the 6th modification of the aforementioned electrostrictive actuator. 

[Drawing 20l It is the plan showing other examples of the 6th modification of the aforementioned 
electrostrictive actuator. 

[Drawing 2ll It is the plan showing the 7th modification of the aforementioned electrostrictive actuator. 
[Drawing 22l It is drawing for explaining the position based on [ which is supported free / rotation of the 
diaphragm which is the component of the 7th modification of the aforementioned electrostrictive 
actuator ] rotation. 

[Drawing 231 In the 7th modification of the above, it is drawing for explaining the state of the diaphragm 
of the aforementioned diaphragm when aforementioned Rota tends to rotate reversely. 
[Drawing 24] It is the plan showing other examples of the 7th modification of the aforementioned 
electrostrictive actuator. 

[Drawing 251 It is drawing showing the 8th modification of the aforementioned electrostrictive actuator. 
[Drawing 26l It is the plan showing the 9th modification of the aforementioned electrostrictive actuator. 
[Drawing 271 It is the side elevation showing the 9th modification of the aforementioned electrostrictive 
actuator. 



[Drawing 281 It is drawing showing the flow composition which supplies driver voltage to the 
aforementioned electrostrictive actuator. 

[Drawing 291 It is the plan showing other examples of the flow composition which supplies driver voltage 
to the aforementioned electrostrictive actuator. 

fDrawing 301 It is the side elevation showing other examples of the flow composition which supplies 
driver voltage to the aforementioned electrostrictive actuator. 

[Drawing 3l1 It is the plan showing the whole electrostrictive actuator composition concerning the 2nd 
operation form of this invention. 

[Drawing 321 It is the side elevation showing the diaphragm which is the component of the 
electrostrictive actuator concerning the aforementioned 2nd operation form. 

[Drawing 331 It is the plan showing the aforementioned diaphragm of the electrostrictive actuator 
concerning the aforementioned 2nd operation gestalt. 

[Drawing 341 It is drawing showing the flow composition which supplies driver voltage to the 
electrostrictive actuator concerning the aforementioned 2nd operation gestalt. 

[Drawing 351 (a) is drawing showing signs that the aforementioned diaphragm of the electrostrictive 
actuator concerning the aforementioned 2nd operation gestalt carries out longitudinal oscillation, and (b) 
is drawing showing signs that the aforementioned diaphragm carries out incurvation vibration. 
[Drawing 36l It is drawing for explaining the driving direction of aforementioned Rota when the 
aforementioned diaphragm of the electrostrictive actuator concerning the aforementioned 2nd operation 
form carries out longitudinal oscillation. 

[Drawing 371 It is drawing for explaining the driving direction of aforementioned Rota when the 
aforementioned diaphragm of the electrostrictive actuator concerning the aforementioned 2nd operation 
form carries out crookedness vibration. ; 

fDrawing 381 It is the plan showing typically the ultrasonic formula motor using the conventional 
electrostrictive actuator. 
[Description of Notations] 

10 [ .. Supporter material, ] .... A diaphragm, 11 .. Supporter material, 11a, lib, 11c, lid 30 [ .. Aback up 
plate, 33 / .. Electrode, ] .... A piezoelectric device, 31 .. A piezoelectric device, 32 35 [ .. An edge 
(attachment section), 38 / .. Edge (fixed part), 1 .... An edge, 36 .. A height, 37 90 [ .. An edge, 100 / .. 
Rota, 1 .... The notching section, 95 .. A diaphragm, 96 101 [ .. A cope plate (base material) 110 / .. Horn 
section (extension section), ] .... A middle vehicle, 102 .. A Japanese vehicle, 103 180 [ .. A piezoelectric 
device, 280 / .. An elastic flow member, 290 / .. Lead wire, 310 / .. A diaphragm, 340 / .. Apower supply, 341 
/ .. Switch (selection means) ] .... A spring member (elastic member), 250 A drive circuit, 251 
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